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SUMMARY

This second report under the current grant is concerned with the
evaluation of surface area, (or surface volumes when multiplied by the
shell thickness), centroids of surface volumes or masses and moments of

inertia for thin walled shells. The shells are defined by the first octant of

x| ¢ y B z| 7
‘El + lB| + |E| =1 wherea, b, c, a, 8, and vy are positive con-

stants not necessarily integers.

The above characteristics of thirty-two representative configura-
tions are presented along with the first octant coordinate points necessary
to represent these configurations.

The computation, using the Gaussian quadrature method and per-
formed on an IBM 7094 digital computer, consists of five place tables in
floating point notation.

Appendixes present the corresponding characteristics of solid
bodies, in terms of gamma functions. The FORTRAN program for

Table 1 also appears in Appendix C.
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INTRODUCTION

1. Statement of the Problem

Current and projected designs of vehicles for space craft, aircraft, ocean
surface vessels and submarine craft include shapes which are more general than
those generated as bodies of revolution. The discussion of the properties of various
closed three dimensional shapes in relatively simple analytical form is the objective
of this report.

The information and FORTRAN programs provided will make it possible to
explore various shapes which show promise of improved performance. The
improvement may lie in the direction of superior structural resistance or in better
aerodynamic or hydrodynamic performance.

The equation under consideration is defined as
BRI
where a, b, ¢, @, B and ¥ are positive constants, not necessarily integers.

The geometrical and the inertial properties of solid bodies bounded by Eq. (2. 1)
were treated in 1957 by Worley and Breuer [1]**. The features of that paper which
pertain to Eq. (2. 1) appear in Appendix B of this report. Gamma functions were used
in 1839 by Dirichlet [2], to evaluate a class of functions which includes Eq. (2. 1).

The current report treats the geometrical and the inertial properties of thin
shell structures described by Eq. (2.1). Only the first octant is considered, thus
the surface area of a full closed shell would require multiplying the tabulated value
by eight. The first octant surface area, which becomes the surface volume when
multiplied by the shell thickness, or the mass when multiplied by thickness and mass
density, is calculated as well as the centroids of the surface area, surface volume,
or shell mass. .

The necessary integrals were evaluated using Gaussian quadrature and the

computation was performed on an IBM 7094 digital computer,

*The notation (2. 1) is adopted to aid in cross referencing equations from the initial
report in this series [4

**Numbers in brackets refer to the References.



Recent interest in three dimensional shapes appears in 1964 publications by
Trimble and Nickell [5], where underwater craft are discussed, and in a publication
by the Mitsubishi Shipbuilding & Engineering Co., Nagasaki, Japan [6] , where 23.5
per cent power reduction resulted from ship hull design modifications for ships of similar
size and speed. Unfortunately, reference [6] contains no specific details, but it does
indicate the potential gains available in redesign even in a field as highly developed
and of as long standing as the building of ocean surface vessels.

The first report [4] was concerned with the characteristics of thin shells of
revolution while the present report is concerned with thin shells of more nearly
general configurations. Many volumes would be required to publish possible shapes
and since only a few would be of ultimate use, results for a limited number of shapes
are presented with the necessary FORTRAN programs for the evaluation of specific
shapes as needed.

Figures 1, 2, and 3 represent possible shapes for bodies having all eight octants
identical. Certain restricted shapes are possible where all octants are not identical.
A given configuration is altered perceptibly if viewed from a different position or with
different values of b/a and c/a. Figure 3, for example, takes on the appearance of a
canoe if part of the upper half plane is removed and length, width and depth dimensions
suitably altered. It is possible that shapes within the range of definition by Eq. (2. 1)
would offer better performance characteristics even for a surface craft as well
established as the canoe. Much more rewarding avenues of investigation apply
however to vessels for which substantial power and fuel economics may be realized

from carefully redesigned contours such as those reported under [6] above.



2. Symbols for General Shells

&

a x coordinate of Eq.(2. ) aty =z =0, [L]
b y coordinate of Eq.(2.1) atx =z =0, [L]
c z coordinate of Eq.(2. 1) atx =y =0, [L]
X, V. Z rectangular coordinates of Eq.(2. 1), [L]
fsg rectangular coordinates of the centroid of the
g;sg first octant of the surface area, surface volume, or
ng shell mass for Eq.(2. 1), [L]
t shell thickness

og surface area for the first octant of Eq. (2. 1), [:Lz]
I

Xysg
I zs mass moments of inertia of thin shell of a general type with
Iy g respect to the xy, yz and zx planes respectively, ML'3]
zZXsg
Ixsg
Iysg mass moment of inertia about x-, y-, z- axes, [L]
Izsg -3
p mass density, [ML ]
a x/a
B exponents of the absolute values of { y/b s [1]
Y z/c

*
The dimensional notation [L] indicates a length while [M]
indicates mass and f_l] indicates a dimensionless quantity.
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EQUATION CHARACTERISTICS

1. Surface Area and Surface Volume

A smooth, three dimensional, surface S may be represented in the explicit

form z = (%, y), (X, y) in region R

The area of S is given by the integral

2|
= ffsecd,) dxdy = ~\/l+(—5-§) +(a ) dxdy
RXY

(2.2)
where ¢ is the angle between the upper normal to S and the z direction
The surface of interest in this study
a B Y
X A 2 =
HEE % +lc| 1 (2.3)

can be expressed in the form

/v
<[]

The partial derivatives of z with respectto x and y are

e

(1-v)/v
5 a-1 a B
S| [ ] =
B-1 (1-)/v
0z _ c B , a B
32 Dl [ - ] (2.6
Therefore
Asg = ff F (x, y) dxdy (2.7)
R
Xy
where

A-v)/v \2
roonefie e PR T

a g UMY (2 \1/2
_ H_l —J ) (2.8)




Similarly, the surface S of Eq.(2.3) can be expressed in the forms
y=g(x, z) or x=h(y, 2)

Therefore the area of S may be generated as

A;g =ff G (x, z) dxdz =ff H (y, 2) dydz .9
sz Ryz
where
G (x, z)={1+((%_g_) x a-1 [1- x a —ily J(l-ﬁ)/ﬂ )2
.\ ((%%) _(Z;'Y-l _ %a_\ez—‘y:'(l-ﬁ)/ﬁ )2 }1/2 .
1-
o=l [l ] )

(1-a)/a 2 1/2
z Y
i B B

The surface volume is obtained when Asg is multiplied by the shell thickness
to give ng

2. Centroids of Surface Volumes of Thin Shells of a General Type

The location of the centroid of the surface S can be expressed in general as

|
= 5 xdA
sg Asg
- _ 1
ysg— i ff ydA (2.12)
5g
- 1
= zdA
sg Asg [f

Since the area, Asg » may be integrated over the three different regions,



ny ’ Ryz , and sz , the location of the centroid is expressed in three different ways
as follows.

- _ 1

xsg_ Y f x F(x, y) dxdy
& R

Xy

Jf « -l

Sg "R
y

0Q

y 1/a
] H(y, z) dydz

o

z

- AL ff x G(x, z) dxdz (2. 13)
Sg R
XZ

— 1
Voo = A f y F(x, y) dxdy
R

] G(x, z) dxdz (2.14)

R
yz

= A—l ff z G(x, z) dxdz (2.15)
sg R
XZ



3. Moments of Inertia of Thin Shells of a General Type

The moments of inertia of a thin shell with constant thickness t and constant

mass density p , with respect to Xy, yz and xz planes are given as

s [ o
I peg = f [ [ x%dm = pt f f x2dA
iy Ey

These expressions may be integrated over the regions R__, R __ and sz

Xy yz

e ] " s ety

- 2 - —_—
Lxysg ptff © [l
R
Xy
= pt fj z” H(y, z) dydz
= pt ff z” G(x, z) dxdz
Iyzsg pt ff x F(x, y) dxdy
B
= ptff az[l-l%| -
R
yZ
2
= ptff x” G(x, z) dxdz
R
Xy

2/a

z |7
H(y, z) dydz

(2.16)

, as

(2.17)

(2.18)



_ 2
szsg = pt f f vy~ F(x, y) dxdy
R

xy

pt f f yz H(y, z) dydz
R
yz

ptgz b2 [1_

The moments of inertia with respect to the x, y and z- axes are obtained by well

2/B
Y
] dxdz (2.19)

x|7_ |z
a [

known relationships.

I =1 +1
xsg Xysg = zXsg

I 1 +1 (2.20)
ysg Xysg yzsg

I +1
zsg ZXsg = yzsg

4. Dimensionless Form of Equations

For the computer calculation, the dimensionless expressions are preferred.
The above dimensional formulas may be rearranged in dimensionless form by a

transformation

X=2, vy=2XL, z= 2%
a b c

The dimensionless form for surface area, location of centroid and moments of inertia

are as follows. The computer program is based on these formulas.
AREA

Eg——(-'f’—)ffF(x Y) dXdy
2 T ‘g Akt
a R

XY



(D) () f f F (Y, Z) dYdZ
Ryz

(=) f f Fy(X, Z) dXdZ (2.21)

CENTROID
is _ 1 b j
?g = ;gg_/;z () f X F (X, Y) dXdY
Ryy
1/a
B
- ) (o (_) ff [1 -yP - 27 ] F(Y, Z) dYdZ
sg a
= 1y (& )fj X F4(X, Z) dXdzZ (2.22)
sg/a
Rxz.
v
_b_58= 2 (5 )ff Y F (X, Y) dXdY
s /a
- )ff Y F,(Y, Z) dYdZ
sg/a
1/B
= (= )f[ [1- - } F4(X, Z) dXdZ (2.23)
sg/a
z /v
Zsg . )f[[l- “—Yﬁ] F (X, Y) dXdY
C
sg/a

10



@2( )[f Z F (Y, Z) dYdZ

a
YZ

2( )ff ZF3(X Z) dXdz

Asg/ a Ry
VA

MOMENTS OF INERTIA

I 2 2/
ﬂ;‘& = (%) (-g_) f[ [1 -xa-YB] YFl(x, Y) dXdy
pta

Rxy

3
) () f f 2 F (Y, Z) dYdZ
Ryz

c 3 2
() ff Z° F4(X, Z) dXdZ
RXZ

—IKS&—(-b— X2 F, (X, Y) dXdy
4 - a) l(: )

pta
Ryy

2/a
b c B oY
(?) (?) [f [1 Y VA ] F2 (Y, Z) dYdZ

RYZ

(=) jf X% F (X, Z) dXdzZ
Rxz

E’E&_(_)'&[j Y2 F (X, Y) dXdY

(2. 24)

(2. 25)

(2. 26)

11



3
(—:—) (<) f f v2 F (Y, Z) dYdZ
Ryz

2 2/p
) (2 ff [:1 - x® ~z'V] F (X, Z) dXdZ
Rxz

where the dimensionless functions are

F(X, V)= <1+ ((% %) xe-1 [1 _ x4 _Yﬁ](l-v)/v )
+ ((—;— By yB-1 [1 - x¢ -Yﬁ](l"’)/'y )2}1/2

) Yﬂ-l[l B ZY] (l-a)/a)z
+ ((% Ty 27 [1 -vP -Zv](l-a)/a) 2 }1/2

F(X,Z) ={ 1+ ( (% a, ya-1 [1 _x® _Zy] (1-/3)//3)2

- (1-p)/B\2)1/2
+((—Cb——g—) Z'Yl[l-x“—ZV] ) }

]

i
N"\
=
N
e’

1
/"\
-

+
—
olm
olw

12

(2.27)

(2.28)

(2.29)

(2. 30)



NUMERICAL INTEGRATION

1. Gaussian Quadrature Rule

The Gaussian quadrature rule is used to compute the numerical solution of the

integrals. This rule, of order n on the interval [—1, l] , is given as

1

n
f ) dx 2 T w f(x) (2.31)
'L k=1

The abscissas X (k=1,2, ..., n) are the n zeros of the Legendre polynomial

of order n: Pn(xk) = 0. The weights, W, , are given by the expression

21 - xﬁ)

= 2.32
R [n Pn-l (xk)] ? ( !

The weights and abscissas for the Gaussian quadrature rules of order n = 16, 20,
24, 32, 40, 48, 64, 80 and 96 are given by Davis and Rabinowitz [7, 8] .
In general, if the integral over the interval r, s is required, a simple

transformation may reduce the interval r, s to [-1, 1], i.e.

s 1
[ f(x) dx = %—(s-r) f f [% (s-1) x + %(s+ r )] dx
r -1
= L(S -1) ; w, f [—l—(s-r) X, + —L(s+r):| (2.33)
2 T B A i' 2 :

Since the abscissas and the weights are symmetrical about x = 0, Eq.(2.33)

may be written as

s n/2
f f(x) dx = —;— (s-1) iz:=1 W, { f [—;—(s-r) X, + —,:Zl——(s+r):,
r

+f [.% (s-1) X + —;—(S+r)]} (2.34)

13



Using the Gaussian quadrature rule, a double integral can be approximated

similarly, as follows.

s d(x)
$ = f g(x) f f(x, y) dydx
T c(x)
S-r s+r
5+ =)
n/2
P 5T str ST Str
_z(sr) Elwi{g[2x1+2] f(2x1+2,y)dy
s-r s+r
(=5 X+—37)
s-r S-+r
d( - 2 i —f—)
S-r s+r s-r
+g l:— 5 xi+—2—] f(-z—x1+ 5 ,y)dy} (2. 35)
iy s+r
(- %+ =)
=8I sir
Let u =35 x1+ 5
= . S8-r Sstr
Vi R )
1 n/2 d(ui) d(vi)
¢ = 5(5°1) _>§1 wi{ g(u,) f(u,, y) dy +g(v,) (v, v) dy}
1= c(ui) C(Vi)

14



1 n/2 d(ui) - c(ui) n/2 ' d(ui) - c(u.l)
= T(S-r) iz=1 Wi g(ui) 2 [jfl v f(ui’ — 2z Y

d(u,) + c(u,) d(u,) - c(u,) d(u,) + c(u,)
o)y, - +1—2L)}:|

d(v,) - c(v,) n/2 d(v,) - c(v)) d(vi) + c(vi)
+g(vi) — [Zl W.{f(vi, —— yj+ _—2_)
]=
d(vi) - c(vi) d(vi) + C(Vi)

Hivy, -y, ) (2. 36)

2. Evaluation of the Integrals

The Gaussian quadrature rule of order n on the interval [-1, 1] yields
exact results whenever the integrand, f, is a polynomial of degree <(2n-1). There
is an error if f is different from the polynomial. The error is dependent on the
nature of the function f. The functions Fl’ F2 and F3 of Eqgs. (2. 28), (2. 29) and
(2.30) are in terms of the slopes of the surface. By the nature of the functions and
from an investigation of the shape of the surface, it can be concluded that values of
the functions are zero, constant or unbounded along the edges depending on whether
the exponential constants (a, B, v) are greater than one, equal to one or less than
one. This corresponds to the slope of the end points for the two dimensional curve
which is mentioned in the first report, [4] .

Due to the unbounded value of the function along the edges, a large per cent
error is introduced when either the Gaussian quadrature rule or Simpson's rule is
used in the calculation of the integrals. To increase the accuracy and to obtain
better computer performance, the first octant surface of Eq.(2.3) was divided into
several parts and integrated over different coordinate planes depending on the nature
of the surface. The governing features were the values of the exponential constants,
a, B, andy. Therefore each combination of a, 8 andy was investigated carefully

before the integrations were performed on the computer.

15



In order to perform the integration, the range of each of the exponents a, 8 or¥y
was separated into two regions; (1) the exponent less than one, (2) the exponent equal
to or greater than one. Thus eight combinations exist as tabulated below.

Group a B Y
(1) >1 >1 >1
(2) <1 <1 >1
(3) <1 >1 <1
(4) 21 <1 <1
(5) >1 1 <1
(6) >1 <1 >1
(7) <1 >1 >1
(8) <1 <1 <1

The integration for each of the above tabulated groups is discussed below.
(a) For a>1, p>1, v>1

A typical surface shape for this group appears in Fig. 1. Referring to Egs. (2. 8),
(2. 10), and (2. 11), the values of the functions become infinite on the planes identified
byz=0, y=0 or x =0 respectively. Therefore if the numerical integration is car-
ried out over the entire domain on the Xy, yz or zx plane, a large error will be intro-
duced. In order to reduce the error, the surface is divided into several regions,
which are integrated relative to the different planes. For this group, the first octant,
Fig. 4, is divided into three regions. The first region is integrated over the yz-

plane, with the surface area as Eq.(2.9)

z, fl(z)
A= f f H(y, z) dydz (2.37)
0 )

where fl(z) is the value of y in terms of z on the plane x = Xy i.e.

X Y
_1 =1

a

a
B
B

V4
C

16



Thus

!

L8
fl(z) =y=Db I: - :| (2.38)

For the second region, x and y are chosen as the independent variables.

From Eq.(2.7) the surface area is then
X 2 .
A, = f f F(x, y) dydx (2.39)
0 0

where both X and y, are constants.
For the third region, x and z are chosen as the independent variables. From
Eq.(2.9), the area is
Xy fz(x)
Ag = f f G(x, z) dzdx (2. 40)
o o
where fz(x) is the value of z in terms of x at y = y2 , i.e.

v, B e VY
fz(x) =z=¢Cc |1- (2.41)

The total surface area of the first octant is therefore

X

b a

ASg =A1+A2+A3 (2.42)
The coordinates of the centroid are calculated in like manner.
For the first region
_ 2y A w18 e la
A1x1= f [ a [ - |b_| - '?| ] _H(Y, z) dydz \
o o)
~ z, fl(z)
agis [ [ vHo 9o d (243
o 0

17



z, =

AMZy

1
o

For the second region

_ 1
Ag¥y = [
[0}
Az”ff
(o]
Ag?g = f
0

For the third region

A3x3= j’
(o]
Ag¥3 = f
(o]

X
AgZg = f
(o]

£,(2)
z H(y, z) dydz

(o]

f x F(x, y) dydx
)

Y2
f y F(x, y) dydx
0

v, 8
[ el Rl R
0

fz(x)
x G(x, 2z) dzdx

[}

f.(x)

[T

O

£,(x)
z G(x, z) dzdx

oM

1/y

F(x, y) dydx

/8
[1 - |%|a - I—:—IY] G(x, z) dzdx

)
Y (2.44) |
/
\
(2. 45)
/

The coordinates of the centroid of the complete shell in the first octant are thus

Alx1 + A2x2 + A X

373

X
sg

18
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Ay + Ay, +AgY,

Veg = £ (2. 46)

_ Alz1 + Azz2 + A323
sg A

The calculation of the moments of inertia, is also performed using the above
three regions. Equations (2.17), (2. 18) and (2. 19) can be used with the region as
for the area integrals. The total moment of inertia is the sum of values obtained
for the three regions.
(b) For a<l, B<l, y> 1; a<l, g>1, y<L; a>1, <1, v <1

A typical surface shape for this group appears in Fig.2. Here the first octant
surface is divided into two regions which are integrated over two different planes de-
pending on the values of @, B, and y. The configuration for a <1, gz1, vy <1, appears
in Fig.5. The first octant surface is cut into two regions by the plane % = —z’— R
region 1, is integrated over the yz-plane while region 2 is integrated over the xy -plane,

the surface area for region 1 is

Z1 f2(Z) Cc fz(z)
A1 =/ [ H(y, z) dydz +f [ H(y, z) dydz (2.47)
o) £f.(2) zy o

1

while the surface area for region 2 is

X, g4(x) a  g,x)
A2 =[ [ F(x, y) dydx +[ f F(x, y) dydx (2.48)
o) gl(x) Xq o]

where
A a VA ‘Y l/B
f@=b[1-|2] - |2 ]
1/8
y
1@ =b [1-] %] ] (2. 49)

1/8
a Y
g =b[1-15 - 5] ] |
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/B '

x J
g =b[1-1X] ]
X %1

The values Xq and z,, satisfying the condition - = —¢ » are the roots of the
equations

x ¢ x 7

A
and (2.50)

a Y
z z
=1 + 1=l =1

For the moments of inertia and coordinates of the centroid of shells the evaluations

can be performed by summing these two pieces, as discussed in (a).
(c) Fora>1, B> 1, y<l;a>l, <1, y>1; a<l, B>, y>1

A typical shape for these groups appears in Fig.3. One of the functions,
Eqgs.(2.8), (2.10), (2.11), will not become infinite at the plane x =0, y =0, or z = 0.
Therefore, the integration may be performed with gocd accuracy by choosing the
suitable independent variables without dividing the surface into separate regions.
For the case a >1, g<1, 7y >1, Fig.6, x and z are treated as independent variables,

and the integration is performed over the domain on the zx-plane. The surface area

a fl(x)
A =f f G(x, z) dzdx (2.51)
0 0

a 1y
X
where fl(x)=C[1'l?| ]

is then

Similarily, the coordinates of the centroid and the moments of inertia can be integrated

over the same domain.
(d) For a<l, g<l1, y<1
The shells generated by this group are evaluated as described above under (b).



TABULATED RESULTS

1. Range of Values of a, B and vy

Representative three dimensional configurations were selected using the thirty-
five combinations of the exponents resulting from values of 0.5, 1.4, 2, 3, 5 and 10 for

a, B and vy. Of these possible combinations, thirty-two were selected as indicated

a B a B

IS ST SN ) |
N
[N S S

S

[ G NG N
oo UVUIUIwUUmwuwhunuyiwwm 2

[ Y A N N N RO R, RO RS R NS N, N ) |
BN =t =t = W WRNN = = =
WNUTWNFHUUTWWN WN =W 2
OUUNWWWRNNNNNN - -
QOUNUTUNTWWUTIWWNNDNUIWWN

Y el =l
e ¢ o s s 4
—

[

—

2. Range of Values of b/a and c/a

The following combinations of b/a and c/a were selected.

b/a c/a b/a c/a

.1 .1
.25 .2 .
.5 .25 1
.5 «d 2

The first two shell shapes correspond to the prolate spheriod, the fifth and sixth corres-

Y el
N

pond to the oblate spheroid while the seventh correspond to the spherical shape when a,

B and <y are near 2.
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3. Floating Point Notation

With the exception of the values of b/a, c/a, a, B and v, the values in Table I

are in floating point notation as follows :

. 12315 02 = 12, 315
.1231500 = ,12315
.12315-01 = .012315

4, Discussion of Tables I and II

The printed results in Table I appear in dimensionless form with the following

headings :
b A X, V., z I
2 £ _5g S8 sg _Sg Xsg  _ysg = _Zsg a B
a a 2 a b o 4 4 ¥
a pta pta pta

Note that the thickness of the shell has been assumed small compared to
a, b and ¢ and thus neglected in obtaining the reported values. Shells with one or
more of the exponents less than one would be expected to have greater errors due
to neglecting the thickness.

Table II presents values of x/a and y/b for fifteen values of z/c
with b/a and c/a equal to unity. Other values of b/a and c¢/a can be achieved

by linear changes in the numerical values presented in the table.

5. Discussion of Tables III and I'V:

The volumes, coordinates of centroids and moments of inertia of general solids

in the first octant bounded by Eq. (2. 3) appear in Table III, for various combinations of
a, B and y. The values of —g— and g— were chosen as in Table I. The formulas and the
heading notations appear in Appendixes A and B.

Table IV presents the areas, centroids and moments of inertia of areas as well
as volumes, centroids of volumes and moments of inertia of bodies of revolution of areas

-

. a
bounded by the first quadrant of E' 1. The mathematical formulas and

+ 1%’-
notations of this table are in Appendixes A, B, and C of [4] . The values in the table ap-

pear in dimensionless form and are independent of the values =
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| | 1 [ | [ B ] .
TABLE | GEOMETRICAL AND INERTIAL CHARACTERISTICS OF THIN SHELLS

b C Asg Xsg Ysg Zsg Ixsg Iylg Izsg

a a a? a b c ptat ptat ptat

.10 .10 | .58654-01 [ 35654 00 |.1434%4 00 |.32204 00 |.11818-03 |.11603-01 {.11547~01

.25} .20 | .12768 00(.33428 00 [.16618 00 |.32449 00 |.13185-02 |.24006-01 |.23789-01 | o _ o <0
<50 | .25 | «19470 00 [.29334 00 |.20134 00[.33192 00{.63743-02 |.31909-01|.34510-01 .
.50| .50 | .34823 00 [.30882 00 [.20177 00 [.31891 00 |.21124-01 |.70973-01 |.66518-01.
1.00] -10 | 220021 00].21873 00 |-21873 00 |.37793 00 |-18940-01 |- 18940-01 |-37145-01 | B=0.50
100 .20 | .25841 00[.23443 00 [.23443 00 [.35348 00 |.30121-01 [.30121-01 [.56761-01 |9y 5 o
1.00{1.00 | .89102 00|.25778 00 |.25778 00 [.31639 00].24919 00 |.24919 00|.23941 0O .
1.00]2.00 | .17444 01 |.25956 00 [.25956 00 |.31353 00 |.12389 OL [.12389 01).47508 0O

«10] .10 { .70212-01].38940 00 |.15375 00 |.36559 00 [.17197-03 [.16097-01 . 16008-01

.25} .20 | .15251 00.36495 00 |.17842 00 |.36958 00 |.18983-02 [.33318-011.32912-01 | g.u 50
50| .25 | .23075 00].31976 00 |.21629 00 |.38161 00 |.89358-02 [.44147-01|.47354-01 .
-50{ .50 | .41807 00|.33653 00 |.21890 00 |.36057 00 [.30478-01 [.99661-01 [.92191-01 | g_ 1 5o
1200} 210 | 221937 0023139 00 [123139 00 |-46304 00 [-23657-01 |- 2365701 |.45162-01 | B=0-
1.00| .20 | .29706 00|.25217 00 [.25217 00 |.41761 00 |.40315-01 |.40315-01|.75227-01 | w3 00
1.00[1.00 | .10717 01}.28067 00 |.28067 00 |.35646 00 ].35701 00 [.35701 00}.33213 o0 :
1.00|2.00 | .21016 01.28290 00 |.28290 00 |.35172 00 {.17952 o1 |.17952 01 |.66041 00

.10| .10 | -63681-01 |.34c05 00 [.32401 00 |.32401 00 [.19352-03 |.11381-01].11381-01

.25 .20 | .14849 00[.33329 00 |.32051 00 [-33615 00 |.23609-02 |-26719-01|.27159-01 | 4 _ 0 44
.50 .25 | -26618 00[.32644 00 {-31227 00 [-35318 00 [- 1265101 [.48069-31 |.56906-01 0.5
-50| .50 | .36753 0031358 00 |-34046 00 [.34046 00 |-30964-01 [.75173-01 [.75173-01 [ o ¢
1200 -10 | -44233 00333739 00 |.28590 00 |. 36654 00 |.56154-01 |.78581-01 |.13314 o0 |B=1-
1.00| .20 | .47162 00|.32865 00 [.29768 00 [.36559 00 |.67493-01 [.84025-01 |.14456 00 9, /o
1.00[1.00 | .94453 00 |.28447 00 [.35789 00 [.35789 00 |.35084 00 |.31303 00 [.31309 o0 .
1.00 |2.00 | -16998 01 |.27401 00 [.37241 00.35575 00 |.16019 01 |.15042 01 |.57258 00

.10] .10 | .74082-01].36321 00 |.34149 00[.37669 00 |.26841-03 |.14815-01.14795-01

25| .20 | .16908 00 [-35430 00 [.33781 00 |.39200 00 [-31600-02 |.33879-01 |.34218-01 | gm o.50
<50 | «25 | +29163 00 |.34182 00 |-32819 00 |.41864 00 |.15890-01 |.57580-01 |.65095-01 :
=50 | .50 | .42124 00 .34176 00 |.35991 00 |.38369 00 |.41074-01 .99997-01 |.98077-01 | gy 40
1.00]| .10 | .45032 00].33940 00 |.29110 00 |.46539 00 |.59783-01 |.81187-01 [.13860 00 :
1.00 .20 | .49200 00 |.33491 00 |.30858 00 |.45038 00 [.76751-01 |.91852-01 |.15864 00 | Yy 00
1.00 [1.00 | -10669 01 [-31781 00 [.38022 00 |-39090 00 [.44783 00 [.41213 00[.40557 oo .
1.00|2.00 { 19430 01 [.31425 00 [.39571 00 |. 37852 00 [.20144 01 |.19240 01 [.76189 00

.10| .10 | -86475-01 |.38796 00 |.35625 00 [.42913 00 |.36843-03 [.19379-01 [.19321-01

.25| .20 | -19440 00|.37779 00 [.35275 00 |. 44678 00 |.42144-02 |.43662-01|.43787-01

.50| .25 | .32544 00.36117 00 [.34288 00 [.48123 00 |.20101-01 [.71410-01 |. 79561-01 | @™ 0-50
.50 .50 | .48484 00|.37075 00 |.37570 00 |.42879 00 [-54318-01 [-13310 20 {.12740 00 | A\ 40
1-00| 210 | -46586 00|-34376 00 |.29819 00 |-56485 00 |.65398-01 |.86550-01 |- 14855 0o | B=1
£.00 | .20 | .52447 00 |.34530 00 |.32045 00 |.53231 00 |.89400-01 [.1049% 001.18017 00 | 94 0
1.00 [1.00 | .12070 01].35130 00 [.39837 00 ].42694 00 |.56965 00 |.54331 00|.51607 00 .
1.00 [2.00 | .22033 01{.35265 00 [.41521 00 {.40576 00 [.25396 01 [.24688 31 [.98081 00

.10] .10 | .84386-01 [.37971 00 [.39862 00 [. 39862 00[.36323-03 [.18122-01(.18122-01

.25 .20 | 19493 00 [.37657 00 [.38667 00 |.41433 00 |.42984-02 |.43001-01 [.43734-01 | 4 0 50
.50| .25 | -34324 00[.37326 00 {.36516 00 |.44057 00 |.21663-01 | 7757131 |.88499-01 .
+50 | +50 | 47290 00 |.36760 00 |.40550 00 |.40550 00 |.53036-01 |.12516 00.125L6 00 | By oo
1.00| .10 | .55319 00|.37812 00 |.32211 00 [.48269 00 |.85762-01 [.11886 00{.20152 00 :
1.00 | .20 | 59426 00].37385 00 |.33759 00.47006 00 [.10560 00 [.13163 00 1.22427 00 | 9o 5 o0
1.00[1.00 | .11793 o1 [.35421 00 [.41295 00 [.41295 00 }.55270 00 |.51797 00 {.51797 00 .
1.00 |2.00 | .20942 01 |.34917 00 |.43292 00 [.39880 00 |.24095 o1 [.23093 01 [.95314 20

.10] .10 | .96762-01.39981 00 [.41719 00[.45428 00 |.48678-03 |.22689-01 |.22651-01

<25 .20 | .22015 00 |.39606 00 [.40482 00 [.47241 00 [.56029-02 [.53155-01 |.53686-01 | 4 5o
.50| +25 | .37674 00 |.39010 00 |.38134 00 }.50658 00 |.26799-01 |.92823-01 |. 10460 00 .
.50 | <50 | .53581 00].39556 00 |.42323 00 |.45222 00 |.68578-01 [.16201 00[.15803 00
1200 .10 | -56846 00 |-38223 00 |.32830 00 |.58295 00 |.92089-01 |.12521 00 |.21292 oo |B=2.00
1.00| .20 | 62616 00 |.38395 00 |.34834 00 |.55455 00 |.11992 00 |.14727 20 |.24911 00
1-00 1200 | “13130 01 |-39133 00 |-43081 00 |44850 00 {68481 00 |-66796 00].64555 oo | ¥ =3.00
1.00 [2.00 | .23360 01 [.39329 00 [.45249 00[.42292 00 |.29379 01 |.2875% 01].12048 o1

.10] .10 | 10907 00|.41606 00 [.47616 00[.47616 00 |.63772-03 |.27291-01 [.27291-01

.25 .20 | .25070 00 [.41784 00 [.45672 00 |.49336 00 |.74040-02 |.65975-01 [.67187-01 | g ¢ 50
.50 ) .25 | <43562 00 |.41987 00 |-42304 00 [.52592 00 |.35818-01 |.12026 00).13762 00 .
-50| .50 [.59937 00[.42323 00 [.47147 00 |.47147 00 [.86977-01 (20027 00 [.20027 00 | a3 gg
1.00) .10 | .6785¢ 00{.41726 00 {.36399 00 |.59696 00 |.12970 00 |.17212 50 |.29638 00 :
1.00 .20 [ .73721 00|.41982 00 (38236 00 [.57138 00 |.16279 00 [.19902 00].33943 30 | Y my oo
1.00 [1.00 | -14447 01].43225 00 |.46608 00|.46608 00 [.-83131 00 |.81975 00|-81975 00 .
1.00[2-.00 | .25146 01|.43619 00 [-49109 00}.43713 00 [.34183 o1 |.33582 01 [.15069 01
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TABLE | GEOMETRICAL AND INERTIAL CHARACTERISTICS OF THIN SHELLS

b [4 Asg Xsg Ysg sg Ixsg Iysg Izsg

a | a a2 a b c pta* pta4 ptat

«10| <10 | «12340 00}+43422 00 [«49456 00 |.53680 00 |.83216-03 |.33227-01].33161-01

e25 | 20 ] .28101 00}.43661 00 [.47426 00 |«59576 00 |+94485-02 |.80218-0U1 |.81032-01 a=0.50

«50 | «25 ] .4786C 00 |« 43801 Q0 [43847 00 |+99453 00 |.43730-01 |.143B5 J0|.16219 00 ‘

«50 | «50 | 467551 00 [.45059 00 |.48675 00 |.52439 00 [.L1L12 00 |.25526 00|.24743 00 ﬁ- 3.00
1.00] 10 | «70285 00].42417 00 {37031 00 [|.69676 00 }{.14005 00 J.18475 00|.31738 00 '
1le00} 420 [ 478309 00].43343 00 |.39266 00 |. 65584 00 |.18439 00 |.22661 00 {.38050 0O 7.5 00
1.C0{1.00 | »16048 OL[.4T060 00 {47967 00 {+50844 00 |.10249 O1 |.10528 D1 {.99799 00 .
1.00§2.00 | .27782 Ol |.48232 00 {.50679 00 |.46667 00 }|.41659 Ol |.41852 OLl].18447 Dl

«lO] +10 [ 413755 00].45042 00 |.55738 00 j+55738 00 |.10620-02 |.39355-01].39356-01

251 .20 | 31668 00|.45824 00 ].53093 0097419 00 |.12222-01}.9783D0-01/.99813-0l a=0.50

«50 | «25 | 454668 00].46635 C0 [.48677 00 [.61031 00 |.57851-01 |.18112 00].20875 DO :

«50 ]| «50 | .75466 00].47878 00 [.54037 00 {.54037 00 |.L3955 00 |«31157 00]. 31157 00 ﬁ- 5.00
1.00} .10 | .82125 00]|.45605 00 |.41267 00 [« 70712 00 }.19604 U0 |.24248 J0].42963 0C :
1.C0} «20 | 90605 00 |.46651 00 |.43374 00 |.66885 00 }.25245 00].29356 00 [.50/>9 00 7-5 00
1.0011.00 | «17721 01 |.51216 OO0 |.52137 00 |.52197 00 }].12465 01 }.12708 01].12708 01 .
1.00}2.00 | «30135 Ol |+52821 00 }.55152 00 [.47637 (GO |.48180 Ol [.48296 01 ].23213 01

«l0] «10 ]| «96493-01]|.38437 00 |.44225 00 |«44225 00 |.51245-03 [.20667-01 ].20667-01

«25 | «20 | 422057 00| 38685 00 [+42956 00 |«45241 00 |.99255-02 |+42615-01 |.50694-01 am1.40

«50| 25 | 38732 00(.390L1 00 [.4082%5 00 [.47078 00 }.29732-01 [.91135-01.10678 0O '

«50] «50 | 451372 00|«39761 00 }.43539 00 |.43539 00 |.66634-01 |.14855 00 |.14856 00 ﬁ-‘ 40
1.00] .10 | .66543 00].38%25 00 |.38525 00 }.50023 00 {.14344 00 [.14344 20 |.28267 00 '
1.00] .20 | 69085 00{.38G613 00 [-3B913 00 ].49188 00 |.15787 00 |.15787 00 |.29867 20 y-.l 40
1.00]1.00 | 11919 01].42269 00 {42269 00 [.42269 00 |.59082 00 [.59082 00].59082 00 :
1,0012.00 | 20549 01 ]«43539 00 {.43539 00 ]«39761 00 [.23769 01 [.23769 0l |.10661 Ul

«10] 10| 10555 00 |.39975 00 [.46759 00].48524 00 [.63659-03 |.24278-01 |.24261-01

e25)] 420 | .23965 00 |.40076 00 {45226 00 ].50028 00 |.72843-02 [.57766-01|.58845-01 a=1.40

«50| +25 | 41381 00].40142 00 |.42499 00 |«52907 00 {.35223-01 |.10382 00/).12668 00 '

¢S50} 50 | «56493 00]|.41660 00 [.45968 00 1.47501 00 |.82780~01 |.18027 J0}.17842 VO ﬁ.] 40
1.00{ «10 | .67488 00 {.38814 00 [+3881l4 00 {.58724 00 [+148l4 00 [.148l% 00].29085 02 :
1a00] «20 | 271523 00]e39629 00 |39629 00 }.56762 00 }.17113 00 17113 00{.32020 0O 7-2 00
1.00(1.00 | .13188 Ul}.44660 00 |.446560 00 {.45689 00 |.73326 00 |.73326 20 {.72264¢8 00 !
1.00]2.00 | 22833 01 ].46402 00 {.46402 00 ].42147 00 (.29182 01 [.29182 Ol |.13272 Ol

«10] .10 ] .1160C 00].4151) 00 |.49C72 00|.52718 CO|.78631-03].28594-01].28591-01

425} 420 | .26225 CO{a41514 00].47365 00].54582 00].89258-02].67745-01].68771-01 a=1.40

«50| 425 | 44714 00|.41407 CO|.44230 00|.58258 00 |.41969-01|.12004 00].13838 00 :

+50] 450 ] 462322 00].43466 00 [.48172 00(«.51449 00}.10225 00].21803 00}.21298 00 B-l 40
1.00| «10 | .69196 00{.39302 00].39302 00|.€6965 00}.15623 00[.15623 00]|.30556 00 :
1.00}] 20 ] «75103 00].40574 00 }.,4C574 00|.€3678 GO }.18990 00].18992 J0|.35172 OO 7-3 00
1.C0[1.00 | +14595 Ol ].46815 CO |.46815 00)].49238 00 ].90430 00|.9043) 00].87072 00 .
1002400 | 25224 01].48929 00 |.48929 00].44838 00}.35740 G1(.35740 01}].16110 0l

210} .10 § .12803 00).42954 00].51129 00(.57165 001.97067-03 |.33606-01].33518-01

e25] 420 | 428855 00}.42898 CO |.49316 00[.59293 00 |.10930-01{.79555~01|.80393~01 a=1.40

«504 425 | 448708 00]J.42694 00 |«45917 00}.63556 00].50192-01].13979 00}.16049 00 !

¢50] 450 | 468973 00}.45107 00 |.50115 00}.55721 00].12626 00 ].26303 00].25226 00 ﬁ-.l 40
La€O) 410 | «71663 00}439958 00 |439958 00].74829 Q0 ). 16769 00].16763 00}.32670 00 '
1.00| <20 | «79727 00|.41654 CO|+4L654 00].70249 00{.21394 00].21394 0039234 00 7-5 00
1.00]1.00 | «16179 01}.48698 00 |.48678 00|.53209 00].11152 01],11152 01].10362 01 )
1,00[2.00 | «+27804 01]|.51104 00 |.51104 00 |.48035 00|.44060 Ol |.44060 01|.19187 Ol

«10| .10 | .1147C 00|.41280 00 [.50973 00|.50973 00 }.77531-03 |.27906-01].27906-01

«25] 420 | 426256 00].41749 00 {»48E84 00]+52542 Q0}.89194-02].68079-01],69569-01 am1.40

.50 .25 ] .45736 00].42355 00 1.45326 00}.55569 00].43088-01 (.12611 00{.14728 0QC '

50 250} 61754 00].43515 00 }.49732 00}.49732 00 |.10066 00}.21358 20|.21358 00 ﬁ” 00
1eCOJ| 10 | «74817 00).41544 CO |+40€654 00|.61780 00 |.17675 00(.18497 00{.35512 00 '
1la00]| 420 ] «7926& 00]e42294 00 |41662 00].59636 00 (.20572 001,21237 00].39131 00 7.2 00
1.0011.00 | .14452 01{.47154 00 |.47828 00]|.47828 00|.88696 00 |.88080 00 |.88040 00 :
[1.00[2.00 } . .24813 C1}.49007 00 |a5C031 00].43834 00 ].34513 0L },3432¢4 01].16140 01

«10] 410 | .12510 00}.42666 00 [.53176 00|.5502% 00].93802-03].32305-01(.32278-01

e25| .20 | .28528 00}.43C93 00 [.5C915 D0[.56870 00|.10708-01 |.78661-01]|.80142-01 a=1.40

«50)] 425§ 49133 00].43579 00 [.46587 00 |.£0556 00].50513-01 |.144N3 00].16734 0O

+50| .50 | «67674 00[.45339 00{.51707 90 (.53453 00 [.12168 00|.25524 00|.25198 00 ﬂ-2.00
160! <10 ] . 76603 00].42022 00 [.41152 00].69431 00 .18598 00 [.19431 00].37212 0OC
1.00| «20 | .82965 00|.43235 00 [.42586 00 [.€6093 00 }.22659 00 |.23390 00].42729 0OC 7-3 00
1.00]1.00 ] «15846 01].49437 00 |.49713 00].51113 00[.10675 Ol |.10683 D21 ].10446 Ol !
1.C0|2.00 | «27133 01}.5t711 CO }«52229 N0 §.46306 00 |.4128GC Ol {41235 21 }.19245 01




TABLE | GEOMETRICAL AND INERTIAL CHARACTERISTICS OF THIN SHELLS

b c Aig Xsg Ysg Zsg Ixsg Iysg lzsg

al|l @ a? ) b < pta* | ptat | ptat

.10 .10 | .13692 00 |.44030 co |.55131 00].59256 00 |.11337-02 [.37443-01}.37372-01

«25] .20 | .31145 00 [.44443 00 |.52754 001.61299 00 [.12844-01 [.91267-01).92567-01 | 47 40
.50 .25 | .53159 00].44869 00 |.48579 00 |.65472 00 |.59342-01 |.16594 00].19136- 00 .
250 .50 | .74374 00[.47047 00 |.53431 00 |.57449 00 |.14708 00 |.30453 00].29551 00 | m_ 5 0o
1.00| -10 | -79145 00].42676 00 [-41730 00 |.76674 00 |-19863 00 {.20753 00]-39613 oo | B=2-
1.00| .20 | .87682 00|.44333 00 |.43607 00 |.72142 00 |.25263 00 |.26136 00(.47299 00 |9y, 50
1.00 [1.00 | 17419 01].51470 00 }.51338 00[.54796 00|.12866 01 |.12961 01].12260 01 .
1.0 [2.00 | .29645 01].54065 00 .54092 00 [.49259 00 |.49763 01 |.49893 01.22576 ol

.10 .10 | .13526 00].43949 00[.57091 00].57091 00].11119-02{.36787-01].36787-01

+251 .20 | .31062 00].44734 00 |.54401 00].58837 00 .12763-01 |.91502-01.93573-01 | 4 ¢ 4o
.50 .25 | .53825 00|.45660 00 |.49885 00[.£2476 00}.60543-01{.17102 00}.19997 o0 :
.50 | .50 | .73647 00[.47221 €O [.55187 00[.55187 00}.14406 00].29794 00[.29794 00 | A _4 o0
1.00] -10 | -8399¢c 00|-44497 00 |-43262 oc |- 71554 0022122 00 |-23516 00].44691 00 | B
1.00] .20 | .90949 00].45668 00 |.44866 00[.68133 00{.27035 00 |.28142 00|.51328 00
1.co1.00 | -17233 o1|.51863 00 [.52737 oc |.52737 0012562 01 |-12484 01].12484 01 | ¥ =3.00
1.00}2.00 | .29311 01 .54290 00|.55545 00 [.47630 00 |.47609 01 |.47362 01].22926 01

.10 .10 | .14669 00{.45259 00 [.58926 00].61112 00 [.13166-02 |.42065-01|.42021-01

-25( .20 | .33641 00].46093 00 [.56038 00].62996 00 |.15009-01 |.10502 0010696 00 | 4wy 40
.50| .25 ] .57870 00).46992 00].51342 00{.67035 00 ].69911-01).19526 00[.22667 0O .
-50| .50 | .80365 00 .49C23 00 [.56682 0058906 00 |.17065 00 [.35194 00[.34620 00 | Bm3 0o
1.00| .10 | .86609 00|.45163 00 |.43877 00|.78225 00{.23517 00 [.25031 o00l.47409 00
1.00| .20 | .95766 00].46802 00 [.45816 00 |.73698 00 |.29345 00 |.31260 00.56449 00 | 9o o0
1.00]1.00 | .13791 01 [.54055 00 [.54110 00|.56127 00).14822 01 |.14932 01].14465 01 .
1.00|2.00 | .31759 01|.56826 00[.57117 00[.50332 00 |.56196 01 |.56322 01].26531 o1

.10 .10 | 15754 00].46551 00 [.62764 00[.e2764 00|.15279-02 |.47458-01 [.47458-01

-251 .20 [ .36389 001.47747 00|.59583 00 .64442 00 |.17544-01{.12075 00[.12359 00 | 4oy 4o
.50 .25 | .62937 00].49007 00 |.54414 00).68307 00 |.82620-01].22774 00|.26706 0O .
«50] .50 | .87061 00[.5c947 00 [.60139 00[.€0138 co|.19824 00 ].40534 00[.40534 00 B=5.00
1.00| .10 | .94143 00|.47441 00 |.46306 00[.79519 00 |.279487 00 |.29589 00{.56300 00 ‘
1.00 .20 | 10413 OL.49069 00 |.48400 00.74955 00 [.35494 00 |.36765 001.67036 00 | 9 5 0o
1.00 [1.00 | .20335 01 |.56419 00 |.57229 oc|.57228 00 |.17143 o1 |.17091 o1]-17091 01 ‘
1.00|2.00 | .34217 01 [.59349 00 |.60423 00[.51262 00 |.63643 0L [.63464 01|.31246 01

.10 .10 [.12394 00 [.42631 00 [.53922 00].53922 00 [.92681-03[.31721-01.31721-01

-25| .20 | .28422 00].43255 00 [.51638 001.55499 0O |.10659-01 [.78158-01|.79939-01 | 45 0o
.50| .25 | .49591 00[.44036 00 [.47806 00 [.58608 €O [.51452~01 |.14608 00[.17135 00 :
.50} .50 | .6712¢c 00[.45505 co[.52318 00 |.52318 00 |.12005 00 |.25103 co|.25103 o0 B=2.00
1.00| .10 | .80903 00(.42976 00 |.42976 00].65308 00{.21115 00 [.21115 G0|.41440 00 :
1.00 .20 | .85890 00 |.43948 00 [.43948 00 |.62993 00 |.24540 00 |.24540 901.45879 00 | 975 g
1.00[1.00 | .15708 01 |.50000 0 |.50000 00 |.50000 00 |.10472 0L [.10472 01].10472 01 .
1.00|2.00 | .26848 01 [.52318 00 [.52318 00}.45505 00 |.40165 01 |.40165 01].19208 01

«10| .10 | .13360 00[.43806 00 [.56242 00[.57526 00!.10969-02|.35951-01].35933-01

.25 .20 | .30588 00[.44426 00 [.53741 00[.59338 00 ].12556-01 |.88698-01 {.90545-01 | 4 2 00
+50| .25 | .52956 00|.45148 00 [-49496 00|.63023 00 [.59521-01 {.16%470 00].19260 00

«50| .50 | .72786 00{.47c98 00 |.54377 00|.55614 00 [.14219 00 [.29301 00}.29065 00 B=2.00
1.00) .10 | .82784 00].43468 00 [.43468 00[.72183 00 [.22158 00{.22158 00/[.43368 00 '
1.00} .20 | .89705 00.44868 00 |.44868 00|.68680 00 (.26870 00 [.26870 00.49885 00 | 94 0
1.00[1.00 | .17077 01].51952 00 [.51952 00|.52962 00[.12392 01[.12392 o1|.12219 01 .
1.00)2.00 | .29075 01}.54593 00 [.54593 00|.47759 00[.47178 o1 [.47178 o1 |.22481 01

210]| .10 | +14461 00].44944 00 [.58333 00.61293 00[.12983-02 |.40817-01|.40763-01

.25] .20 | .3308C 00].45579 00 |.55675 00{.63280 00 |.14789-01].10099 00[.10279 00 | gu 2.00
«50| .25 | .5691C 00 |.46288 00{.51138 00].67384 00 |.69004-01 |.18681 00|.21754 00 :
«50| .50 | .79191 00|.48569 00 |.56208 00[.59173 00|.16852 90 [.34180 00].33487 00 B=12.00
1.00| .10 | .85382 00].44106 00 |.44106 00[.78632 00].23578 00 [.23578 00|.46021 00 :
1.00 | 20 | .94476 001.45900 00 |.45900 00 .74038 00 1.29755 00 |.29755 00.54873 00 | 9. o0
1.001.00 | .18607 01|.53674 00 |.53674 00].56275 00 |.14681 01 |.14681 01[.14132 01 .
1.00[2.00 | 31487 01].56558 00 [.56558 00|.50442 00}.55801 01 |.55801 0L|.25955 o1

«10] .10 | +14293 00].44933 00{.59578 00[.59578 00 ].12709-02 |.40260-01].40260-01

-25( .20 ] .32902 00.45872 00 |.56697 00[.61311 00 [.14595-01 10112 00[.10349 00 | 4u2 00
«50] «25 | +57141 00].46952 00 [.51642 00[.&5011 00[.69253-01 [.19049 00).22360 00 :
.50] .50 | .78413 00].48750 .00 ].57341 00].57341 00|.16480 00 |.33586 00}.33586 00 B=3.00
1.00} .10 | .88857 0u|.45576 00 [.45129 00[.74601 00 |.25289 00].25860 00[.50067 00 .
1.00 .20 | 96477 00 [.46547 00 46730 001.70915 GO |.30907 00 .31287 00|.57793 00 [
1.00]1.00 | .1840¢ 01].53993 00 |.54586 00[.54586 00(.14325 01[.14237 01].14237 01 =3.00
1.00|2.00 | .31236 01 00 [.57492 00.49103 00{.53250 0l |.53645 01 ].26168 01

«561751
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TABLE | GEOMETRICAL AND INERTIAL CHARACTERISTICS OF THIN SHELLS

bl e ':’_9 X9 RAT ) Zsg Lig g |

al a a? a b < ptat ptat Ptat

<10 <10 «15343 00].46059 00 [.61430 00].63028 00 |.14728-02 {.45227-01 |.45194~01

«25 « 20 «35325 00 ].47061 00 |.58384 00 |.£48B69 00 |.16842-01 }.11415 00]|.11650 00 a=2.00
7500 .25 | 161048 00{.48143 00 |.53392 00 (68892 00 | 7888401 {.21444 00[.25056 00 .
50 «50 «847012 00]|.50309 00 {.58862 00 -69540 00 ]|.19126 00 |.38792 00].38343 00 B-s 00
1.00 .10 «91516 00]|.46224 00 }.45741 00 ].80319 00 |.26805 00 ]|.27443 00}.52982 00 )
1.C0 «20 .1012S 01}.48007 00 }.47679 0C |. 75642 00 |.33909 00 |.34461 00{.63196 0O 7-5 00 -
1.0011.00 .19888 01)].55€30 00 ].56002 00{.57547 00 ).16598 01 ].16612 01].16240 O} :
1.004§2.00 +33529 01 |.58833 00 |.59035 00].51505 00 ]|.62318 01 |«62313 01}.29766 Ol

.10 .10 «16322 06]+47199 00 {.64593 00 |+64593 00].16713~02 |.50261-31]|.50261-01

«25 .20 «37788 00|.48517 00{.61267 00 }|.66249 00 ]|.19208~01].12886 00}.13197 0O a=2.00
« 50 25 «65485 00].49887 00 |.55933 00{.70151 00].90546~01 }|.24442 00].28754 00 '

« 50 «50 .90838 001.51981 00 |.61726 00].61726 00}.21744 00 |.43883 00[|.43883 00
1.C0O «10 }«97655 00].48169 00 }.47659 00 |.31763 00 }.30647 00 |.31464 00].60715 0O B- 5.00
1.00 «20 .10829 011.49944 00 |.49775 00]|.76976 00].38908 00}.39411 00|.72601 0O 7-5 00
1.00|l.00 «21315 01].57801 00 |.58633 00 |.58633 00].18827 01 |.18695 01]{.18695 01 ‘
1.00}2.00 «35855 0160913 00 [.61881 00[.52454 00].69730 Q1 [.69450 01 |.34210 O1

10 «10 .15033 00|.46081 00 [|.61827 0C{.e1826 00].14303~-02]|.44117-01].44117-01

25 «20 «34723 00].47205 00 |.58752 00].63515 00 |.16442~01].11200 00]|.11467 OO a= 3.00
«50 .25 60472 00].48452 00 |.53786 00 |.€7241 00|.78117~01).21269 00].25007 0O :
«50 «50 «83323 00}.50493 00{.59242 00|.59242 00].18610 00].37879 00].37879 00
1.00 «l0 «93606 00|.46829_ 00 |.46829 00|.77321 00}.28493 00 .28493 00}.55769 00 B.aoo
1.00 «20 +10201 01].48423 00 [:48423 00|.73359 00].34868 00 [.34868 00}.64778 00 y-s 00
1.00}1.00 .19660 01|.56247 00 |.56247 00|.56246 00].16188 0Ol |.16188 Ol[|.l6188 O1 *
1.0012.00 «33326 01]e59242 00 {.59242 00]}.506493 00].60606 01 }.60606 D1}.29775 01

.10 .10 «15992 00].47C03 CO {63705 00|.64753 00 |.16273~02]|.46714-01].48692-01

.25 .20 +3698¢ 00}.48205 00 {.60453 V0].6652% 00]|.18671~01].12439 00|.12716 0O a=3.00
«50 25 « 64232 00].49480 00 |.55247 00 |.70505 00 {.87952-01}.236Q7 00]|.27702 00 :
«50 «50 «89180 00[.51786 00 |+60812 00 [+61967 00{.21216 00 [.42811 00([.42502 OO =3.00
1.00 +10 +96294 00].47447 00 |«47447 00}.82161 00 ].30131 00}.30131 00].58873 00 ﬁ '
1.00 «20 +10678 01}.49387 00 {.49387 00}.77324 00].38057 00].38057 00].70426 00 7-5 00
1.00(1.00 «21053 01).57728 00|.57728 00].58800 00 |.18450 01].18450 01].18190 Ol :
1.0012.00 +35445 01 |.60900 00 |.6C900 00{.52582 00 |.68810 01 ].68810 01{.33326 01

.fo «10 .16864 00].47960 00 |.66250 00 [.€¢6250 00].18111~02 |.53308-011}.53308-01

25 «20 +39162 001.49425 00 {+62781 00 |.67867 00 |.20842-011}.13781 00}.1l4119 0O as= 3.00
«50 .25 .68032 00}.50916 00 |«57303 0071781 GO |.98412~01 ]|.26293 00}.30985 0O .
«50 «50 «94696 D0}.53172 00 |.63138 00 }.63138 00}.23666 00]}).47563 00].47563 00 ﬁ- 5.00
1.C0O 10 «.10106 01 |.49020 00 {.48399 00]|.83769 U0 }|.33272 00 |.335”71 00].65280 00O
1.00 «20 .11244 01}.%50960 CO |.51032 001.78758 00 |.42316 00 ].42343 00|.78454 0O 7-5 00
1.00{1.00 «22344 01].59304 GO }.59900 004{.59900 00 |.20557 (Ol |+20426 01].20426 Ol .
1.00|2.00 «37596 01{.62549 00 |.63135 00].53568 00 ]|.76103 01 }|. 75854 01 |.37406 Ol

«10 <10 «17398 00]|.48877 CO |.67754 00 |.€7754 00 1.19487-02 |.56748-01[.56788-01

«25 .20 .40571 00}.50535 00 |.6%14) 00|.69306 00 ].22473-01].14830 00}.15195 00 a=5.00
«50 .25 +70707 00].52173 00 {.58545 00 |.73207 00|.10638 00 |.28478 00].33558 00 °
«50 «50 «9885C 00 ]«54617 00 |.64389 00 |«£4389 00 |.25638 00 )].51852 00[.51852 00 =5.00
1.00 +10 + 10448 01 ]|.5004% 00 |.50045 V0 |.859554 Q0 |.35903 00 [.35903 00].70177 0O ﬁ ’
1.00 .20 <11676 01{.52192 00 |.52192 C0}|.80311 00 }.45794 00 |.45794 00|.84896 0O 7-5 00
1.00|1.00 «23483 01{.61048 00 |.61048 00{.61048 CQ|.22389 01 |.22389 01].22389 0l "
1.C0|2.00 +3954C 01]|.64389 00§.64389 00].54616 00[.82963 01 ]|.82963 01].41020 01

.10 .10 «1824C 00].49533 00 |«69027 00]|.69832 00].21322-02].61074-01].61053-01

25 «20 .42641 00]|.51296 00 |.65302 00]|.71408 00].24593~01 }.16055 00].16430 0O a=5.00
«50 «25 «742S6% 00].52993 00 |.59619 00[.75367 00]|.11607 00 |.30877 00|.36338 00

«50 «50 «10416 01].55533 00 65422 00|.66426 00 }.28146 00}.56655 00].56307 00 B- 5.00
1.00 .10 .10744 01}.5065% 00 [.50655 Q0{.38328 00 (.37827 00 {.37827 00|.73879 00 °
1.00 <20 .12162 01].53025 20 {.53625 00|.82682 001].49227 00 ]|.49227 00}.91110 00 y-]o 0
1.00(|1.00 «2473)1 01|.62006 00 |.62006 U0 |.63032 00 ].24582 01 |.24582 01 ].24263 01 "
1.00]2.00 +41324 01].65385 €O |.65385 00|.56327 00]|.90937 01 |.90937 O01].44118 Ol

.10 «10 .19237 00{.50843 20 |.71439 00 |. 71438 €0 ].23679-02[+67549~01]|.67549-01

«25 «20 .45281 00|.52961 00 1.67588 00|.72805 00).27473-01].18039 00|.18492 00 a=10.0
«50 25 «79045 00 |.54872 CO[.61778 00|.76632 00].13044 00 |.34859 00]|.41148 00 '
«50 .50 .11171 01}.57556 CO{.67671 00}{.67671 00].31645 00 |.64271 0OC|.64271 GC = 10.0
1.00 .10 +11261 01].52339 00 .52339 00].89913 00 ]}.42036 00 ).42036 00}.82145 00 ﬁ :
1.C0 « 20 .12848 011.54903 00 |.54953 00].84034 00].55224 00 |.55224 00].10243 Ol 7-10 0
1.00]1.00 26673 01 ].64239 C0[.66239 Q0 |.64238 00]|.27826 01 |.27826 01]|.27826 O1 .
1.00]2.00 44684 01].6767TY COl.67€71 00]|.5755% 00 }.10283 02 [.10283 02].50633 01




TABLE It VALUES OF Xx/a, y/b AND z/c

[ a=0.50 B= 0.50 Y= 2.00 z

x=1.00100|.03000] .07000| .16000].20c00].30000|.40000].50000].60000].70000].80000|.90000|.93000}.97000|.99900 001
v=].93775f.68359].54085| .46754].30557] .20455|.13509(.08579{.05081|.02668).01115|.00263|.00127}.00025.00000 *

Xx=|.00100].02995] .06987] .C9982|+165964].29946| +39928|.49910].59892|.69874|.79856(.89638].926833}1.96825].99720

v=|.53607|.68236].53988] .46670[.30502].20419| .13485|.04563].05072|.02663|.01113|.00263].00127}.00023}{.00000 +030
X=|.00099}.02971{.06932| .€9902}.19804[.29707] .39609].49511].59413|.59316|.79218]|.89120|.92091}.96052].98923 070
v=|.92859}.67691] .53556] .46297}.30259|.20256|.13377|.08495].05031[.02642|.01104].00261|.00i26].000231.00000 *
x=|.00098|.02540) .06861| .05801).19602]|.29403| .39204|.49005|.58806|.58607].78408|.88209].91149]|.95070}.97912 100
¥=1.91909]| .66999}) .53009| .45824| .29949] .20048| .13240| .08408|.04980|.02615|.01092|.00258{.00124].00022|.00000 .
X=|.00092|.02765( .06651] .09216|.18432|.27648] .36864|.46080|.55296}.64512].73728]|.82944|.85709|.89395].92068 200

¥=|.86423]|.63000|.4986¢5|.43089|.28162|.18852|.12450]|.07906|.04682].02459|.01027|.00243|.00117}.00021}.00000

x=|.00083|.02484].05797| .08281].16562|.24843| 33124 .41405|.49686[.57967{.66248].74529|.770131.80326}.82727 0
v=|.77655|.5¢608] .44788| .38717|.25304|.16939].11187|.07104|.04207(.02209|.00923]|.00218}.00105[.00019)}.00000 + 30

x=|.00071].02117).04939|.07056|.14112|.21168].28224]|.35280|.42336].49392|.56448].63504|.65621|.68443].70489

Y= |.66168|.48234].38162].32990].21561|.14433| .09532|.06053¢.03585|.01883|.00786(.00186}.00090(.00016}.00000 =400
x=|.00056|.01687|.03937] .€5625{.11250].16875]|.22500|.28125].33750(.39375]|.45000/.50625].52312|.54562].56194 00
¥=|.52749|.38452] .30423] .26299|.17188].11506| .07599|.04825|.02858|.01501|.00627}.00148}.00071|.00013|.00000 -5
X=1,00041].01229|.02867| .04096]|.CB192{.12288]|.16384|.204801.24576|.28672|.32768|.368641.38093|.39731].40919 600
v=1,38410|.28000}.22153|.19151]|.12516|.08379|.05533].03514|.02081|.01093|.00457].00108[.00052|.00009|.00000 ‘
Xx=}.c0026[.00780|.01821]|.02601|.05202(.07803]|.10404|.13005|.15606(.18207{.20808|.23409|.24189|.25230}.25984
Y=|.24391|.17780|.14068|.12161|.C7948|.25320].03514].02231|.01321|.00694].00290(.00068]|.000331.00006].C0000 -700
X=1.00013]|.0C389|.00907|.01296].02592|.03888].05184].06480|.07776(.09072].10368}.11664]|.120531.12571].12947 800

v=].12153|.08859].07009}.06059]|.€3960|.02651|.0L751|.01112}.00658}.00346{.00144|.00034).00C16]|.00003].00000

x=|.00004}.0C108}.00253} .00361|.00722).01083].01444]|.01805|.02166]|.02527(.02888(.03249[.03357{.03502].03606
¥=1.03385|.02468]|.01952| .01688]|.01103|.00738] .00488}.0031Cc|.007183].00096|.00040].00010|.00005|.00001].00000 <900

X=|.00002|.00055|.00128} .00183].C0365|.00548]|.00730|.00913|.01095|.01278}.01460].01643|.01697|.01770|.0L823

vy=].01712]|.01248|.00987}.0C853|.00558].00373].00247]|.00157].00093].00049[.N0020]|.00005(|.00002]|.00000]|.00000 - 930
x=].€0000|.00010| .00024| .00035|.CCC70].00105(.00140}.00175|.00210|.00244].00279{.00314].00325]1.00339 .00349 7
vy=|.00328].00239|.00189]|.00163|.CC107]|.00071|.00047]|.00030|.00018|.00009}.00004|.00001].00000|.00000].00000 =970
x=|.00000|.0C000|.00000| .00000{.00000| .00000} .00000|.00000).00000].00000|.00000|.00000].00000|.00000|.00000 999
Y= |.00000]|.00000|.00000| .00000|.00000].00000}.00000].0n000].00000].00000].00000|.00000]|.00000|.00000].00000 -
a= 0.50 B= 0.50 Y =3.00 . z

x=|.00100]|.03000f.07000|.10000|.20000|.30000| .40000|.50000|.60000}.70000|.80000|.90000(.93000|.97000|.499900 0ol
Y= [e93775|.68359).54085].46754|.30557 *

.20455|.13509|.08579.05081].02668).01115|.00263].00127]|.00023[.00000

X=|.00100]|.03000] .07000|.09999|+19999}.29998].39998|.47997|.59997][.69996}.79996|.89995].929951.96995].99895 030
¥=.93770|.68355|.54082|.46752|.30556[.20454|.13508]|.008578|.05080|.02668|.01115].00263}.00127|.00023{.00000 °

X=|.00100]|.02998]|.06995]|.C9993]|.16986}.29979|.39973}.47966[.59959|.69952(.79945]|.89938].92936|.96933].99831

¥=].93711|.68312}.54048].46722}.30536|.20441|.13500{.08573|.05077|.02666].01114]1.00263].00127|.00023|.00000 -070

x=1.00100}.02994}.06986}.C5980|.19960|.29940|.39920{.49900|.59880].69860[.79840|.89820].92814|.96806(.99700 100
¥=|.93588]|.68222{.53977| .46661|.30496].20415|.13482].08561|.05071[.02663]/.01112].00263{.00127].00023].00000 °

X=1,00098|.02952|.06888}.09841]|.19681|.29522|.393631.49203|.59044].68884[.78725|-88566]|.91518}.95454|.98308 200
Y= |.922081}.67270|.53223|.46009].30070|.20130).13294|.08442|.05000].02625].01097|.00259).00125}.00022]|.00000 *

X= |.00€95]|.02840| .06627|.09467|.18935|.28402].37869].47336(.56804|.66271|.75738[.85206|.88046].91833]|.94578

¥=|.88780].64717|.51204|.44264]|.28929].193066].127089].08122).04810].02526]|.01055]/.00249|.00120}.00022].00000 - 300
x=1.00088].02628|.06133|.08761|.17522|.26283]|.35044|.43805|.52566|.61327|.70088].78849|,81477|.84981|.y7522 400
Y= |.82156]|.59889| .47384|.4C962|.26771].17921].11835[.07516[.04451|.02337|.N0976}.00231(.00111].00020}.00000 *
x=1.00077]|.02297]|.05259|.07656|.15312].22969| «30625|.38281|.45937].53594|.61250|.68906|.71203|.74266|.76486 500
Y= ],71797|.52337]|.41409]|.35796].23395].15661|.10343|.06568|.03890[.02043]|.00853|.00202|.00097}.00017}.00000 *
X=].00061|.01844|.04303).06147|.12293}.18440|.24586|.30733|.36879].43026].49172].55319).57163].59622].61404 600
Y= |.57640|.42017]|.33244|.28738|.18782|.125/3}.08303|.05273|.03123[.01640(.00685|.00162}.00078(.00014].00000 *
X= [.00043}.01295|.03022] .C4316|.C8633[.12949|.17266|.21582[.25699(.30215|.34532(.38848).40143|.41870(.43122 100
Ye ].406478].29507].23346].20182]|.13190|.08830).05831{.03703].02193}.01152].00481(.00114].00055|.00010|.00000 *
X=|.00024].0€714].01667}.02381|.C4763]|.07144]|.09526].11907}.14289|.16670|.19052].21433|.22147[.23100}.23791 800
y=].22332|.16279|.12880] .11134|.C7277]|.04871|.C3217|.02043[.01210}.00635]|.00265}.00063|.00030|.00005/.00000 *
X=].,00007].0€220].00514] .00734|.C1469|.02203|.02938].03672|.04406[.05141].05875).06610]|.06830]|.07124|.07337 900
v=|.06887].05020|.C3972|.03434|.C2244]|.01502]|.00992).00630|.00373].00196|.00082|.00019{.00009(.00002|.00000 *
X=|.00004).00115].00268].00383|.C0766|.01148]|.01531].01914|.02297|.02679].03062].03445|.03560(.03713].03824 930
v=|.03589}.02617|.02070|.01790|.C1170|.00783|.00517}.00328}.00194|.n0102|.00043}.00010|.00005}.00001{.00000 *
x= {.c0001].0c023]|.00053].0C076|.CC153]|.00229].00305|.00381|.00458|.00534|.0061C|.006A6|.00709]|.00740}.00762 970
=].00715{.0¢521|.00422).00357|.C0233}.00156].0C103}.00065].00039}.00020|.00008).00002].0000t[.00000]|.00000 *
x=|.0000¢].0Cc000].00000].0C000}.C0000|.00000{.00000].00000|.00001|.00001}.00001].00001].00001|.00001}.00001 999

Y= |.000C1|.0ccol].oco000|.000006]|.CCCOO|.00000|.00000].00000].000001.00000].000C0|.0C000{.00000].00000|.0G000



TABLE II VALUES OF Xx/a, y/b AND 7/c

aw 0.50 B=1.40 Y=1.40 z

x=].c0100).03000].06999] .09999) .19597}.29996) .39995].49994] .59992].69991}.79990].89989) .92988}.96988].99887
v=|.97726|.87293]|.8028¢8] .76218].65478].56734] . 48920].41597].34499.27410|.20069].11988].09239|.05007|.00439] +001

X= |.00099}.02956] .06897].C9853].19706|.29559].39412|.49265]|.59118|.58971).788241.88677]|.91633].95574[.98431
Y= |.57215|.86836].79868].75820[.65135|.56437].48664]|.41379].34319].27266].19964{.11925]|.09190|.04980{.00436 -030

x=|.00095[.0z857|.06666] .c9523[.19045|.28568}.38090].47613]|.57136].66658]. 76181} .85703].88560|.92369).95131
v=|.56038].85785].789C1| .74902].€4347].55754] .48075|.40878].33903|.26936.19722{.11781{.09079].04920].00431} 070
x=|.00092[.02766].06454] .c9220|.18439|.27659] .36879] .46098).55318].64537]|.73757] 82977} .85743|.89430(.92104
¥=|.94936|.84800]{.77995] .74042|. £3608].55114] .47523].40409|.33514|.26627|.19496].11645].08975|.04864|.00426] =100

X=1.C0080|.02403]|.05606|.08009}.16018).24027f.32037|.40046]|.4B055]|.56064[,064073].72082|.744851.77689|.800}1
Y2 ].90281|.8C643].74171}.7C412].60489|.52412|.45193(.38428).31671).25322]|.18540|.11074|.08535]|.04625].G0405 - 200

X=1.00066]|.01991] .04646| .06637],13273]1.19910] .26547}.33184|.39820}.46457|.53094(.59730].61721{.64376]|.66301
Y= [+84420[.75407(.69356| .€5840|+56562[.49009| .42259[.359331.29802[.23677|.L7336[.10355]|.07981{.04325(.00379 -« 300
X*}.00052;{.015671.03656|.05224].10447|.15671].20894(.26118.31341(.36565|.41788|.47012|.48579|.50669|.52183
Y=1.77501].69226]| .63671| .604494].51526f.44992| .38795}.32988|.27359|.21737|.15915|.09507|.07327|.03970].00348 - 400
X=1.00039|.01157|.02700[ .03857]{.C7715}.11572[.15429[.19286|.23144[.27001]|.308%8).34716].35873]/.37416].38534
Y2 |a69547| 621221 .57137].54240]|.46597].40374].34814|.29602|.24551[.19506].14282].08531]|.06575{.03563].00312 -500

X=]|.C0026(.00783}.01827}.02610[.C522G|.07830| .10440|.13050|.15660].18270{.20880).23490].24273|.25317|.26074
¥>].60491).54033]|.49697| .47178|.40530(.35117|.30281|.25748(.21354|.16966|.12422]|.0742C}[.05719]|.03099|.060272 - 600

X=1.00015]|.0C464] 01082} .01545].C3C9C].04635]| .06180|.07725(.09270|.10815}.12360{.13905|.14369]|.14987|.15435
Y= [.50161].44806]|.41210(.39122|.33609(.29120|.25110[.21351|.17708|.24069|.10301|.06153).04742].02570}.00225 -700
X*].00007]!.0C216|.00504(.00720[.01440}.02160].02880f.03600(.04319|.05039|.05759{.06479|.06695|.069831.07192
¥=1,381871.34110}.31373}.29783).25586].,22169{.19116}1.16254).13481}.10710{.07842).064684/.03610].01956¢{.00171 - 800
=|.00002|.0C056}.00132]| .00188|.C0376|.00564]|.00752].00940(.01128}.01317|.01505].01693[.01749).01824}!.01879
Y= |.23644].21120).19425|.18440},15842|.13726|.11836].10064|.083471.06632].04855(.02900}.02235|.01211|.00106 <900

X=]+€0001|.00028]|.00065{ .00093|.C0187].00280| .00373].00467}.00560]|.00653(.00747]|.00840].00868|.00905|.00932
¥=|.1B410|.16444|.15124] .14358].12335|.10687|.09215].07836}.06499]|.05163]1.03780{.02258].017401.00943|.00083 - 930

=1.00000(.0C005( .00012{.00027{.CCC35].00052(.00070({.000871.00105[{.00122{.00139{.00157].00162(.00169(.00174
¥=|.10110{.05031]| .08306|.07885|+C6774{.05869| .05061|.04303|.03569{.02836/.02076({.01240].00956|.00518].C0045

X=].00000{.0C000|.00000] .00000]{.0000C|.00000|.00000|.00000|.000001.00000{.00000{.00000|.00000}.00000|.00000
Y¥=|.00894|.0C799| .00735} .00698{.CC599]|.00519]| .00448].00381 .0031€J.00251 .00184].00110] .00085|.00046}.00004

a= 0.50 B=1.40 Y =2.00

X=1.€0100{.02000|.070C0{.10000{.20C00{.30000}.40000{.50000}.60000].70000(.80000(.90000{.93C00|.97000].99900 001
=1+97731}.87297}.80292}.76222).65481|.56736].48922]|.41599).34501}.27411]|.20070(.11988].09239}.05007}.00439 °

=1400100].02995f 06987] «C9982|.16564].29946] .39928|.49910].59892].69874|.79856|.89838].92833]|.96825|.99720 030
Y= |.57668|.B7241] .B0240) «76173|.65438|.56700| .48891|.41572|.34479{.27393(.20057(.11981}.09233}.05004|.00438 *

=1,00099].029711.06932} .€5902].19804].29707§.39609].495111.59413).69316).79218/.89120/.92091]1.96052}.98923 070
Y= }e97389| «86991| .80010).75955].65251].56538].48751].41453).34380.27315(.19999|.11946}.09207}.04989].00437 *

=1.00098|.02540|.06861].09801].19602|.29403(.39204|.49005|.56606].68607(.78408|.88209{.91149]|.95070].97912 100
Y=1.97032} .866T2).797L7|.75677].¢5012].56330|.48572].41301].342541.27215(.19926|.11903}.09173}.04971].00436 *

X=1.€0092}.02765|.06451]|.09216].18422).27648] .36864}.46080|.55296].64512[.73728|.82944].85709|.89395(.92068 200
Y=|e94922] .84788[.77984} .T4031|.€3599).55106{.47516]|.40403].33509].26623|.19493[.11644|.08974[.04863(.00426 *

X=1.00083).02484|.05797| ,08281|.16562]|.24843|.33124[.41405].49686].57967|.66248|.74529].77013|.80326].82727 300
¥={.91364[.81610}1.75061|.71256}.61215(.53040|.45735].38889].32253).25625[.18762[.11207(.08637|.04681].00410 *

X=].00071|.02117}.04939] .07056],14112].21168}.28224|.35280(.42336|.49392|.56448).63504].65621|.68443].70489 400
Y= |.86287].77075|.70890]| .67297|.57813|.50093| .43194[.36728].30461]|.26201).17719|.10584).08157].04421].00387 °

X=1.00056].01687.03937| .05625]|.11250|.16875}.22500(.28125].33750].39375].45000|.50625{.52312}.54562|.56194 500
Y={.79577[.71CBL[.65377| .62064|.53318).46198|.39835]|.33872|.28092|.22319|.16342].09761].07523[.04077].00357 °
X=1,00041}.01229|.02867].04096{.C8192]|.12288]| .16384).20480|.24576|.28672}.32768|.36864].38(93].39731|.40919 600
Yal.71054} «63468|.58375]| «55416].47607].41249].35568].30246[.25083].19929[.14591].08716}.06717].02640].00319 *

X=1,00026].0C780|.,01821]|.02601].C5202|.07803]|.10404}.12005},15606}.18207|.20808}.23409|.24189]|.25230|.25984 700
Y= 1,60416).53966|.49635].47120].40479].35074] .30263].25716|.21328|.16945|.124C7[.07411].05711(.03095|.C0271 ‘

X= |.00013}.06389]| .00907| .012961.C2592]|.038868}.05184].06480|.07776]|.09072|.10368].11664]|412053}.12571].12947 800
¥=1.47109].42080| .38703).36741|.31564]}.27349].23582|.20052[.1663001.13213}.09674|.05779|.04453|.02413|.00211 M
X=|.00004}.0C108}.00253{ .00361{.C0722{.01083].01444].01805]|.02166].02527}.02888|.03249{.03357(.03502|.03606 900
Y=*|.29844) .26658]|.24519|.23276[.19996(.17325|.14939}.12703]|.10535|.08370|.06129].03661]|.02821(.01529].00134 b

X=]1.C0002).0C055|.0C128}.0CL83],C0365|.20548] .00730|.00913|.01095].61278|.0L460[.01643|.01697(.01770].01823 930
Yo [.23392].20895{, 192181 .182441415673{.13580{.11710{.U9957(.08258(.06561({.04804{.02869(.02211}.01198{.00105 *

X=].00000] .0C010] .00024}.00035].CCC7C}.00105]|.00140].0C175|.00210]|.00244]|.00279}.0G0314|.00325].00339]{.00349 970
Y¥=1,12960| «11576| .10647{.10107].08683|.07524| .06487|.05516],045751.03635]|.02661}.01590|.01225[.0066%].C0058 ¢
X=1.00000]| .0C000|.00000} .00000{.00000| .00000| .00000{.0C000}.00G00|.C0000|.00000|.00000|.00000].00000|.000%0 999
¥Y=].01154].01020}.00948|.C0900[.C0773].0067D]|.00577|.00491].00407|.00324|.00237]|.00142|.00109|.00059|.00005 ¢




TABLE Il VALUES OF x/a, y/b AND z/c

a= 0.50 B=1.40 Y =3.00 z
x=[.co100].03000} .070c0] . 10000] . 2cco0]. 30000( .4 0000}. 50000] . s6c00] . 70000 . vo0ca[.90000| . 93000]. 97000 09800 )
v=|-97731|.87297|.80292| .76222|.65481 | .56736] 48922 [.41599].34501].27411].20070|.11988].09239].05007|.c0439| -
X= |.,00100].02000]|.07000].C9999].19696].29998{.39998|.49997].59997}.69996].79996[.89995].92995}.96995]!.99895
v=|.57729{.87295|.80290] - 76220].65479].56735] .48921|.41598] .34500].27410].20069|.11988] .09239]. 05007 .004 39| =030
X= |, 00100}.02998|.06995] .€9993}.1998¢6].29979].39973}.49966].59959].569952).79945|.89938|.929364(.96933].99831 0
v= | 97707).87275) - 80272 . 76203 | . ¢5665] 50722 | .ap910].41588].34492|.27404].20065|.11985|.09237|. 05006 |.00435| <O
X=|.C0100[.02594]|.06986] .C9980].19960}.29940| .39920]|.49900]+59680}.59860].79840|.89820}.92814|.96805|.99700
Y= 1.97661|.87234]|.80234] .761671.£5434].56696|.48887].41569|.34476{.27391}.20055]|.11980[.09232|.05003|.00438 - 100
X= [.C0098|.02952}.06888].09841}.19681].29522{.39363|.49203].59044}.68884}.78725|.88566].91518|.95454|.98308
Y= |s971T72]|.86797).79832}.75786 -6.5106 56412 .48642]|.41361].34303}.27254}.19955|.11920}.09186|.04978].00436 «200
X= 1.,00C95|.02840] .06627| .C9467].18535F.28402] .37869].47336|.56804).66271].75738B|.85206|.88046|.91833]|.94578
ve|.95839|.85c07|.78737| . 74746] 64213 .55638] 47975 .40793] .33533]. 26880] . 19681 . 1175¢| .09c60|. 04910 00430 <300
X=|.00088[.02628].06133]|.08761].17522|.26283|.35044|.43805|.52566].61327|.70088|.78849|.8L477}.849811.87522
Y= |,53221]|.83269| .76587| .72705|.€2459] .54118| +46665]|.39679|.32909|.26146|.19143|.11435|.08813].04776|.0041L8 +400
X=|.00077]|.02297]|.05359}) .07656|.15312].22969| .30625].38281]1.45937(.53594|.61250].68906|.71203].74266]|.76486
Y= |.88840}.75355]|.72987| .69288|.59524].51575].44472|.37814].31362|.24917|.18244]|.10898|.08399].04551].00399 +500
X= |.C0061|.01844]| .043C3| .06167]|.12293].18440|.26586]).30733].36879{.43026}.49172].55319]|.57163|.59622].6140% 6
¥Y=|.82138].73369[.67481| .64061]|.55033}.47684].41117].34361|.28996{.23037],16867].10076].,07765|.04208].00369 + 600
X= |.00043|.01295|.03022| .04316|.C8633[.12949| .17266|+21582|.25999].30215|.34532].38848|.40143|.41870}.43122
V= |.72397|.64668| .59478| «56464| «48507f 42029 «36241).30815]|.25%58|.20305]|.14867|.0088B8B1|.06844.03709].00325 - 700
X=|,00024}.0C714]|.01667]| .02381|.C4763].07144|.09526].11907]|.14289].16670[.19052]|.21433].22147|.23100}.23791 800
Y= |.58543}.52293}.48096] .45659[.29226[.33986].29306].24918|.20667|.16420|.12022|.07181}.05534|.02999|.00263 -
X=|.C0007|.00220| .00514] .00734|.C1469]|.02203|.02938|.03672|.04406|.05141]|.05875|.06610|.06830[.07124|.07337
¥Y=].38460].34354|.31597|.26996}.25769].22327|.19252|.16370|.13577|.10787[.07898|.04718|.03636|.01970]|.00173 -900
X=].C0004]|.00115].00268} .00383|.CC766|.01148| .01531].01914}.02297[.02679|.03062|.03445].03560(.03713]|.03824 0
Y= ].30474).27221]|.25036| .23767|.20418|.17691|.15255].12971|.10758].08547],06258}.03738|.026881|.01561]|.00137 -93
X={.00001].06023({.000%3].00076|.C0O153]|.00229| .00305(.00381|.00458]1.00534].00610|.00686|.00709|.00740(.00762 970
Y= |.17128|.15299|.14072].13358|.11476]|.09943| .08574|.07290|.06047|.04804]|.03517|.02101]|.01619}.00877(.00077 N
X=|.00000{.CC0Q00]|.00000| .00000|.C0000|.00000|.00000}.00000|.00001}.00001}|.0000}]|.00001|.00001}.00001}.00u01 999
Y= |.01541}.01376|.01266]|.01201].C1C32].00894)].00771].00656}.00544|.00432].00316|.00189].00146|.00079}.00007 .

a= 0.50 B= 2.00 Y =2.00 z
X=|l.c0100|.03000]|.07000]|.10000].2CC0C{.30000]|.4C000].52000].60000]|.70000}|.80000].90000}.93000|.97000].99900 .OOl
Y= }.98406|.90528).85757]| «82690]|.74350].67252].60625].54120)1.47477|.40415(.32492|.22653|.18877]|.12294].0223¢ ¢
X=].00100].02995] .06987].09982].15564.29946].39928).49910|.,59892).09874].179856].89838|.92833|.96825].99720 030
Y= |.68362{.90E87[ .85718].B2653].74316|.67221]|.60598}.54095|.47455].40397]|.32477{.226463|.18869].12288}.02235 ¢
Xx |.00099]|.02971]|.06932].€5902].19804)1.29707].39609].49511].59413|.59316]|.79218|.89120[.92091{.96052|.98923 070
Yo |.98165].9C705}).85547|.82488]|.74167]|.67087).60477|.53987].47360].40316(.32412|.22598|.18831|.12264(.02231 -
X=|.00098}.02540].06861].C9801].19602]|.29403].39204(.43005).59406[.68607[.78408|.68209|.91149].95070{.97912 100
vu|.97913).9c472|.85327).82276]|.73977|.66914|.60322].53848|.47239).40213]|.32329|.22540).18783|.12232].02225 *
X=].00C92].02765] .06451|.C09216].18432}.27648] .36864}.460B0|.55296]|.64512]|.73728).82944].85709}.89395|.92068 200
Y= |.96418).86C91|.84024] .81020]|.728471.65893].59401|.53026|.46517].39599].31835].22196].18496}.12046|.02191 -
X=].00083}.02484|.05797].08281|.16562]|.24843] .33124).41405].49686).57967[.66248{.74529|.77013|.80326|.82727 300
Y= |.93873|.8€740].681807|.78882].7C525]+64154).57833].516271.64%5290(.38554|.30995(.21610C|.18008].11728].02133 *
X=1.00071]|.02117].04939].07056}.14112].21168|.28224|.352801.42336(.49392|.56648|.63504|.65621].68443|.70489 400
Y= }.90191].823337]| .78598) .75787[.408143]|.61637]|.55564|.49601|.43513].%7041].29779|.,20762]|.17301].11268].02050 -
X=].00056}.01687].03937] .05625[1.11250|.16875|.22500].28125].33750(.39375|.45000}.50625(.52312]|.54562}.56194 500
¥=[.85222]| . 78746 .74268| .71612].¢4389].58242|.52503| .46869].41116].,35001(.28139}.19618|.16348|.10647|.01937 *
X=|.00041].01229} .02867] .04096|.CR192]|.12288| .16384|.20480].24576|.2B672|.32768|.36864).38C93|.39731].40919 600
Ya]l.7B725f.72743)] .68606] .66152].59480]|.53801] +48500|.432961.37/981].32332].25994{.18123}.15102|.09835].01789 *
X=}.00026].00780|.01821|.02601|.C5202|.07803|.10404]|.13005].15606].18207].20808].23409|.24189].25230(.259084 700
Y=).70276]|.649%6) .€1242].590531.53(96].48027] .43295].38649].33905]1.28862|.23204].16176{.134B1|[.08780|.01597 M
X=|.00013].00389].009G7]| .012961.02592|.03888{.05184.06480].07776].09072}.10368]|.11664[.12053|.12571].12947 800
¥Y=1.59044]|.54557]| .51454] .49614|.4461C|.40351].36375).32472}.28486].24249).19495]|.13592|.11326(.07376|.01342 -
X=],00004].0C1CB[.00253] .0C3461}.C0722[.01083].01444].01805]|.021646]|.02527|.02888|.03249[.03357].03502].03606 900
Y= |,42894].39635|.37381] .36044|.324081.29314|.26426(.23590].20695}.17617].14163].09874|.08228|.05359|.00975 .
X=}.00002].00055| .00128]| .00183|.C0365].00548| .00730|.00913[.01C095[.01278}.01460}.01643|.01697|.01770|.01823 930
Y2 ].36170].33422).31521] .20394§.27328}.264719}.22283]1.19892].174501.14855[.11943].08326|.06938|.04519|.0082¢2 N
X= | .00000| .0CO010| .00024| .0C035].00C7C{.00105}.00140}.00175].00210}.00244]|.00279}.00314|.00325].00339[.00349 970
Y=],23923].22105| .20848] .20102|.18C75].16349} .14738].13157].11542].09825}.07899].05507|.04589[.02989}|.00544 *
Xx=},00000] .0C0000}.00000] .00000}.C000C{ .00000}.00000|.0C000}.00000).0V000|.00000|.00000|.C0000|.00000]|.00000 999
¥=}.04400] .04065] .C3834] .02697]|.C3324].03007|.02711|.024206}.02123]|.01807}.01453].01013]|.00844]|.0G550].00100 M




TABLE Il VALUES OF x/a, y/b AND z/c

a=0.50 B=2.00 Y =3.00 z

x=|.co100[.03000] .070c0] . 10000] . 2ccec|. 30000 .40ac0]. s000c] . 60000[ . T0000] . 80000[ . 900c0] . 93600] . 97000] . 99500
vx|.98406|.9c528) .85757| . 82691 .74350] .67252] .60625{ 54120 .47477|.40415].32492. 22653 . 18877|.12294].c2276] 001

=1.€0100|.03000| .07000| «C9999] «19556|.29998| .39998[.43937}.59997|.69996[.79996]|.89995].92995|.96995|.99895
Y= |.98405|.9C927]|.85756]| .82689).74347|.67251| .60625}.54119|.47476|.40415].32492].22653].18877|.12294].02236 +030

x={.0100|.02558] .06995| .c9993|.1998¢] .29979] . 39973] .49966] .59959] . 69952 .79945] .89938] . 92936 .96933) .90an1
={.98389].9c913|.85742| .02676].74337| .67240] .60615].54110].47469].40408].32486].22649].18874].12292|.02236] =070
x=1.00100].02994] .06986 .c9980] . 1956¢] . 29940[ .39920( . 49900] .59680].69860(. 79840] .89820] .92814[.96806] .99700 o
=|.98357| .9cea3|.85714] .82649) . 74312} .67218] .60595].54093] .47453|.40395].32476|.22642] . 18868|.12268] .02235] <10

=1.00098|.02952| .06888] +CG5841].19681}.29522] .39363|.49203]|.59044|.68884|.78725]|.808566].91518]|.95454|.98308
¥Y=1.98012].9C564] .85413] .82359].74C52| .66982] .60382|.53903|.47286]).40253}.32362}.22562|.18302|.12245].02227 -200

=1.00C95[.026840] .06627) .09467].18635].28402| .37869).47336].56804}.66271]|.75738).85206|.688046(.91833}.94578
¥*=]|e97069|.89692| .84591f «81567].73339]|.66337| .59801].53384].46831].39864K[.32050(.22345].18621[.12127}.02206 - 300
X=1.00088].02628|.,06133}) .08761).17522|.26283].35044|.43805|.52566).61327].70088].78849|.81477]|.84981|.87522 00
Y=].95205{.87970| .82967[ .8C001|.71631]|.6%06%4|.58653]|.52359}.45632|.39101(.31435{.21916{.18263|.11894]|.02164 .4

X=[.00077}.02297| .05359] .07656] 15312 «22969[ .30625|.38281|.453371.53594].61250].68906|.71203|.74266].76486
¥=]e92051[.85C56| .80218) +77350].£9548]| .6290B| .56710| .50624|.44410).37805(.30393].21190|.17658(.11500}.02092 500

X=1aC0061{.01844| .043C3[ .06147].12293}.18440| .24586|.30732|.36879|.43026(.491721.55319|.57163].59622].61404
Y=|.87133|.8C511|.75932).73217|.65832].59547].53680|.47920|.42038}.35785|.28770[.206058|.16715{.10886}.01980 - 600

X=]|.C0043|.01295]|.03022].04316]|.C8633].12949|.17266|.21582(.25399].30215].34532{.38848|.40143|.41870|.43122
¥=|79764| 72702 .69511] «67025|.60264|.54511] .49140]|.43867]|.38B482|.32759}1.26337|.18362]|.15301/.09965(.01813 700
X=]1.00024]|.0C714]|.01667] .02381|.04763]|.07144]|.09526|.11907|.14289|.16670}.19052].21433|.22147|.23100].23731 0
¥=].68744).62520] .59907| .57765]| 451638 .46980] .42351|.37306|.33166}.28233).22699].15825|.13187].08588}.01562 -800

X=].00007}.0C220C| .00514] .00734|.C1469}.02203]| .062938|.03672].04406|.05141[.05875].06619|.06830(.07124).07337
¥=].51228;.47335|.44643]| .43047[.38705}.35010|.315601.28173]|.24715/.21033|.16915[.11793|.09827|.06400{.0L164 900

X=|.00004].00115}.00268]|.00383[.C0766]|.01148|.01531]|.01914].02297(.02679|.03062|.03445|.03560|.03713}.,03824
Y=1.43527)44C2E9) .37932).3¢6575].32886).29745] .268164.23938}.21000}.17876)].14372].10020].08350].05434}.00989 -930

X=].00001].0C023).00053].00076}.£0153].00229(.00305}.00381].00458].0053%4]|.00610].00686|.00709]|.00740;.00762
Y=|.29080].2¢870] .253421+24436[.21971].19874] +17916).15993|.14030|.11943]|.09602|.06694}.05578|.03633].00661 -970

x=].00000(.0cco0|.00000|.00000|.00000}.00000.00000].00000}.00001.60001].00001].00001].00001].20001].00001
v=1.05387].04978) .04695] .C4527].CeC7C].03682].03319].02963|.02599}.02213].01772).01240|.01033).00673].00122] =99

a=0.50 fB=3.00 Y =3.00 z

X=].€C0100}.02000|.07000{.10000].2CCOC{.30000|.4C0COQ -50000[?;0000 .70000].80000|.90000}.93000}.97000|.999C0 001
Y=]a98935|.93857].90264|.8L099].82070]1.76760].71631].66410|.60858].54664[.47263[.37161}.32907[.24725][.07938 ’

X=1.0010C]|.02000|.07000] «C9999|+19599[.29998}.399987.499971.59997[.69996|.79996|.69995]|.92995[.96995]|.99895 030
¥2].98934]|.92856] .902621.88098]|.82C7C[.76759].71631].66410).60858|.56663]|.47262|.371611.32507|.24724|.07938 ‘

X=].00100].02698}.06995).C065993]|.1998¢6].29979].39973].499066|.59959|.K9952].79945]|.89938]|.92936|.969331.99831 070
¥=|.58923|.93846].90253| .88089|.€2C61|.76751[.71623].66403{.60851|.546571.47257|.37257{.32904(.24722}.07937 *

X=1.00100]|.02694] .06986].09980].19960|.29940] .39920|.499004.59280{.698601.79840]|.089820(.92814|.26805}.937C0 100
Y=].98902|.93€261.90234] .68070].82043|.76734|.71607|.66388|.60R38].56645|.47247]|.37149(.32896(.24716(.07935 *

X=[.C0C98].02952].068360) .C9841].19681).29522].393631.49203].590441.68884].78725).88566/).91518].95454}.98308 200
Y=|.68670|.93606].90022}.87863|.B1851].76555].71440].66233].60696].54517|.47136(.37062).32819(.24658(.,07317 -

X=]1400C95].02840].06627).C9467|.18535].28402|.37869.47336|.56804].66271].75738].85206|.88046].91833}.34578 300
Y= |.98036|.93004] .89444}.87299|.81325]|.76063|.7C981|.65807|.60306{.54167[.46833|.36823].32608|.24500}.07806& *

X=1.00088].02628{.06133].08761[.17522].26283|.35044].43805].524%66).61327]|.70088!.78849|.81477|.84581}.87522 400
Y= |e96777].91810{.68295]|.86178]|.8C281|.75086].70069|.64962|.59531|.534721.6462321.36351}1.3219C]|.24185].07765 °

X=1.00077|.02297]| «05359]| 07656 .15312|.22969].30625|.38291|.459371.53594|.61250(|.68905]|.71203|.746266].76486 500
Y= ).94628].85771].86334|.84264}.78497|.73418|.68513(.63519|.58209].52284(.45205(.35543|.31475|,23648[.07592 °

X=[.C0061[.01844].04303[.06167{,12293|.18440[.24586(+30733[.,36879]+43026(.49172{+55319(.57163[.59622(.61404 600
Y=].91226].86544|.83231|.81235).75676|.70779].66050|-61236[.56117].50405(.43560(.34266(.30343(.22798}.,07319 *

X=1,00043|.01295]|.03022].04316{.C8633].12949{.17266|.21582].25899].30215}.34532|.,38848|.40143|.41870|.43122 700
¥=1.86008].81593|.78470].76588).71347].66730].62272|.57733]1.52906(.47521].41087{.32305(.28608|.21494}.06901 :

X=1.00024[.0CT14[.01667|.02381(|.C4763|.07144|.09526).11907[.14289|.16670(.19052(|.21433|.22147{.23100{,23791 800
¥=1.77891].72893|.71065).69360|.£4614|.60433|.56395]|.52285|.47914.43037]1.37210(.29257|.25908].19466].062479 ¢

X=].00007|.0C220]| .00514].00734{.C1469[.22203].02938|.03672}.04406].05141].05875|.06610|.06830{.07124].07337 900
Y= |.64023].6C737|.58412].57011).S3110}).496741.46355|.429761.,393831.35374].30585|.24048|.21295|.16000].05137 °

X=|.C0004|.00115(.00262]|.00383|.C0766].01148]|.01531].01914}.02297[.02679.03062].03445|.03560|.03713]|.038¢24 930
Y=le57434].54486|.52400|.51144|.47¢44).44561).41584|.38553{.35330]|.31734}.27437|.21573(.19104|.14353]|.04608 *

X=|.00001}.0C023|.00053|.0C076|.CC153]|.00227|.00305|.00381[.00458].00534]|.00610].00686|.00709}.0074n}.00762 970
Y= |.43893]|.41640].40046|.39086(.36411.34055].31780.29664).27000(.24252].20968].16487|.14600{.10969}.03521 *

X=1,00000|.,0€000].00000|.CCCO0}.CLOVQ[.00000|.00000].00000[.00u01[.00001|.00001{.00001|.00001[.00001|.0000N1 999
Yz |o14264].12532].13014].12702|.11833].11067].10328]1.09575].08774|.07881[.06814[.05358[.04745}.03565{.011%4 *




TABLE |l VALUES OF x/a, y/b AND z/c

a=0.50 B=3.00 Y=5.00 z

X= [.00100]+02000{ .07000} .10000]|.2€C00}.30000| .40000[.50000|.6uN00]|.70000[-80000]|.90000}.93000].97000.99900 001
¥=1.98935[.93857|.90264| «88099|.82070[+76760] «71631]+66410]|.60858|.54666].47263].37161}.32907].24725}.07938 *

Xx=}.00100|.02000].07000}.10000|.20C00|.30000{.40000|.50000}.60000|.70000|.80000],90000],93000¢.97000].99910 030
¥=.98935|.93857] .90264| .88099| .2CTC[.T6760} «71631|+66410}.60858|.564664|.47263[437161].32907[.24725].07938 *

X=l.00100}.03000{.07000| .10000|.20000| .30000}.40000|.50000}.60000].70000].80000}.90000}.93000|.97000}.99900 o070
¥=|.98935)|.93857] .90264| .88099|.82C70} 76760} .71631|.66410}.60858].54663|.47263[.37161].32907|.24725(.07938 *

X=|.00100].03000( .07000| .10000].20C00[+29999| «39999|.49999].59999}|.69999|.79998}.89998| .92998|.96998[.99898 100
¥Y=|.98934].93857|.90263| .88C99]|.82070] «76760| 71631 .66410|.60858}.50663|.47262).37161].32907|.24724).07938 *

X=1.00100]|.02998] «06996] .09994| .19587[.299BL| «39974|.49968]4+59962].69955].79949| .89942] «92940|.96938| .39836

v=1.98924|.93¢47|.90254| .88090).82062).76752| .71624|.66403].60852|.54658|.47258].37157|.32904].24722|.07937 200
X=].00100|.02985| .06966] .09951| .15903}.29854| .39806|.49757|.59709|.69660].79612|.89563].92549]|.96529|.99415 300
¥=|.58854|.93781|.90190} .88027).82C04).76698| .71573|.66357|.60809|.54619}.47224].37131].32881].24705]{.07931 .
X=|.00098|.02939]|.06857| .C5796]|.19592].29389|.39185|.48981].58777|.568574}.78370]|.88166].91105|.95024]1.97865 400
Y= [|.98596|.93535| .89954[ .87797|.81785|.76497| . 71386 .,66183{.60650[.54476|.47101]|.37034].32795].24640]|.07911 -
X=l.00094]|.02815].06569|.06385|.18770|.28154| .37539].46924].54309|.65693].75078|.84463].87270|.91032].93754 500
Y2 ].97893}.92869].89313| .87171|.81206{.75952| .70877] 65711|.60218|.54088).46765|.36770].32561|.24464|.07854 N
X=[.C0085|.02552| .05954| +08505| .1 7C11[.25516] «34021[.42526].51032].59537|.6B042]|.76547}.79C99]|.82501].84968 600
¥=[.96301{.91358) .87861|.85753|.79885|.74716] .69724} .64642]|.59238[.53208|.46004|.36172]|.32031|.24066|.07726 -
X=|.00069]|.02076( .04845]| .06921|.13842|.20763].27684].34605]|.41526|.48448[.55369[.62290|.64366(.67134|.69142 700
Y= |.93049|.88273| .84894| .82858|.,77188].72193[.67370|.62460|.57238|.51411].44451|.34950|.30950].23254].07466 M
X=|.00045|.01356]|.03164|.04520]|.09040] .13560| .18081}.22601|.27121|.31641|.36161].,40681].42037].43845[.45156 800
¥=|.86671|.82223|.79075|.77178]|.71697]|.67245| ,62752].58178|.53315|.47888).41404]|.32555[.28828].21660}.06954 *
X=|,00017|.00503]|.01174]|.01677|.€2354{.05031| .06708[.08385|.10062]|.11739}.13416(.15093|.15596{.16267]1.16753 900
Y= |.73469|.65698|.67030| .65422].60945(.57002|.53193].49316|.45193|.40593]|.35097[.27596|.24437|.18360|.05894 °
X=|.00009].00278] .00648| .0C926]|.€1852]|.02778| .03704].04630|.05556].06482]|.07408|.08335|.08612].08983]|.09251 930
Y2 |.66546].63130|.60714|.59258|.,55202[.51631| «48181].44669]|.40935|.36768|.31790].24995]|.22134{.16630|.C5339 *
X=].00002|.0C060|.00140] .00200|.00395|.00593|.00798|.00998]|.01197[.01397].01596|.01796]|.01856|.01936|.01994 970
Y= }.51526|.48682]|.47010] .45883|.42743|.39977| .37306].34587|.31696{.28456%.24615].19354|.17138|.12877[.04134 °
X=1,00000}.0€c000|.00000| .CC000{.00000|.00001]|.00001|.00001f.00001].00002]|.00002|.00002|.00002|.00002}.00002 999
Y= ].16906]|.16039|.15425].15055|.14025[.13117|.12241|.11349].10400|.09341|.08076|.06350]|.05623].04225}.01356 -
a=0.50 B=5.00 Y =5.00 z

—q - . - - -
x=|.00100}.03000|.07000}.10000].2CC00}.30000} .40000|.50000(.60000|.70000|.80000][.900001.93000}.97000}.99900 .00l
Y=|.99359|.96267|.94035}.92679].88820].85326| .81858|.78224|.74232|.69601[.63784]1.55214}.51330].43239].21868

X=).00100{.03000|.07000}.10000|.2000C|.30002{.40000|.50000/.60000|.70000(.80000].90000}.93000(.97000(.99900 .030
¥Y=].59359|.96267|.94039]|.92679]| .£882C|.85326| .81858|.78224(.74232|.69601(.63784].55214[.513301.43239|.21868

X=|.00100}.03000|.07000} .10000|.20000.30000|.40000|.50000(.60000|.70000|.80000}.90000|,.93000(.97000}.99900 070
¥=1.99359}.96267|.94039| .92679|.88820|.B5326(.81858(.78224(.74232|.69601(.63784].55214].51330(.43239[.21868 *

X=|.00100]|.02000|.07000} .10000|.20G00}.29999] .39999|.49999].59999].69999|.79998|.89998|.92998|.96998|.99898 100
¥Y=].99359|.96267|.94039].92679|.88820|.85326(.81858|.78224).74232|.69601|.63784(.55214]|.,51330/.43239/.21868 °

X= |.,00100]|.02998]| .06996].C9994].16987].29981| «+39974.49968(.59962|.59955]|.79949]1.89942]|.92940].96938|.99836 200
¥ |.99353|.9€6261|.94033|.92673|.88814|.85320].81853|.78219(474227].69597(.63780[.55211]+51327[.43236].21867

X=|,00100|.02985].06966(.C9951|.15503]|.29854|.39806(.49757][.59709].69660}.79612|.895631.92549].96529|.99415 . 300
Y= ].69311[.96221}.93993|.92634)|.88777|.85284|.81818|.78186[.741961.69568[.63753(.55187|.51305|.43218].21858

Xx=}.00098}.02939|.06857| .€9796/.19592|.29389}.39185|.48981|.56777|.68574(.78370(.88166]|.91105|.95024]|.97865 400
Y= |.99155).96070{.93846].92489).88637|.85150].8L690(.78063|.74080|.69458(.63653[.55101]|.51225}.43150}.21824 *

X2].,00094].02815].06569}.09385|.18770(.28154]|.37539|.46924[.56309|.65693|.75078[.84463]1.87278[.91032].93754 500
y=|.98730|.95658].93444}.92093{.88258|.84786|.81340|.77729}.73762{.69161|.633B0|.54865]|.51006(.42965].21730 *

Xx=l.00085].02552]|.05954].08505|.17C11]|.25516].34021].42526]|.51032]|.59537][.668042|.76547].79099[.82501|.84968 600
Y=].97764]|.94721|.92529]|.91191|.87394]|.93956| .80544(.76968|.73040|.68484[.62759|.54328]|.50506}.42545|.21517

X=[.00069§.02076|.04845|.06921|.13€42|.20763]|.27684].34605]|.41526|.48448|.55369|.62290(.64366].67134].69142 +700
¥Y=1.$5769|.92789| .90641|.89330|.85611].82243]|.78900[.75398}.71550|.67087|.61479]|.53219|.49476]1.41677]|.21078

X=1.00045] .01356|.03164] .C4520]|.C9040].13560].18081].22601|.27121 |.31641}.36161]|.40681]|.42037].43845]|.45156 800
¥=2].91775|.88919|.86861|.85605|.22040].78813).75610(.72253].68566|.64289].58915].51000(.474121.39939|.20199 *

x=].00017}.0C503|.01174]|.01677]|.€2354|.05031].06708].08385]1.10062|.11739{.13416|.15093]|.15596|.16267].16753 .900
v=1,83112].8C525|.78661|.77524|.74296].71373].68472|.65433]1.62093|.58220(.53354|.46185]/.,42937|.36168].18292

X=}.00009{.00278| .00648].CC926|.C1852].02778].03704|.04630].05556|.064821.07408|.08335/.08612}1.08983].09251 .930
=1.78320].75883|.7412¢|.73054|.70012|.67250] .64525].61660[.58513[.54863].502768|.43523(.40461].34083].17238

X=}.00002|.0C060|.00140| .00200|.C0396].00599|.00798].00998|.01197|.0L397}.01596|.01796{.01856(.01936}.01994 970
Y= |,67176].65086| 63579 .62660|.6CC51{.57688].55344].52887|.50188[.47057].431241.3733C).34704].29234].14785 *

X=1.00000] .0C000}.00000| .0CC00}.00000|.00G01].G0001{.00C01].00001|.00002].00002}.C0002|.00002|.00002].00002 .999
¥={.34422|.32351|.32578|.32107|.3077C|.29560).28359).27100).25717.24112].22097|.19128].17783[.14980|.07576
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TABLE Il VALUES OF Xx/a ., y/b AND z/c
a=1.40 ﬁ- 1.40 Y=1.40 z
x=1.00100].02000].07000] .1c000].15599].29999] .39998}.49998] .59997].69997|.79996].89996] .92996].96996] . 99895
v=].99991).59468].98264].97136) .52272].86376) .79297].71158} .61893].51324].39072]: 24192 .18836}.10344].00915] <00L
x=[.00099].02584|.06963] .co947].19894].29842] .39789).49736.59683]|.69631]|.79578] .89525]|.92509].96488].99373
v=|.59468|.98948|.97750| .96627] .5189¢c|.85924) . 78882} .70786|.61569].51055] . 38868|.24066|.18738].10290] .00910] 030
x=|.00098].c2948].06879| .cs827|.19¢654] 25480 .39307].49134].58961|.68788}.78614).88441].91389].95320].98170
¥=|.98264|.97750{.96566( .95458).90778] .84884] .77927|.69929].60824].50437|.38397|.23774] . 16511].10166[.00899] <070
x=|.coc97]|.02914] .06800] .09714| . 19428|.29142] .38856].4B570] .58284|.67998].77712].87426] .90340].94226].97043
v=[.97136].96627].95458] .54362[.89736{.83909|.77032(.69126(.60125[.49858}.37956[.23501| .18294|,10049] . 00889| <100
x2§.00c92|.02771] .06466| .C9238] . 18476) 27713 .36951] . 46189].55427).64664].73902].83140].85911].89606].92285
va].52373|.91890|.90778] .89736].85336|.79795| . 73256 .65737| .57178].47414 ] .36095}.22349] . 17401 |.09556] .0084s5| ~200
xx|.00086].02591].06047] .08638] . 17276 .25914| .34552] .43190| . 51828 .60466].69104) .77742]| .80333| .83788|.86293
v=].86376|.85924] .84884] .83909].75795| . 74614 .£8499] .6 1469|.53465|.44335{.33752].2089e|.16271|.08936[.0079c| =300
x=1,00079].02379].05551] .07930].15860].23790]+31720].39650).47580[.55510.63440.71370].73749;.76921{.79221
v=|.79297|.78882{.77927| -77032|. 73256 .68499{ .£2885] .56431|.49083|.40702|.30986].19185].14938].08204|.00726] <400
x=|.c0071]|.02135| .04981| .07116].14232| . 21348 .28465|.35581| .42697.49813].56929].64045] .66180|.69026].71090
v=|.71158].7c786).69929) .69126].65737) 61469 .56431].50639].44046.36524).27805).17216).13405],07362].00651| =500
x=.00062|.01857}.04333|.06190}.12379|.18569| .24758!.309481.37137|.42327|.49516.55706[ .57563].60035|. 61834
=1.61893[.61569| .60824|.60125|.57178|.53465] .49083].44046(.38310].31768].24185].14974|.11659]|.06403].00566| <600
x=1.00051|.01540].03593|.c5133|. 10265} .15398|.20530(.25663|.30796|.35928].41061|.46193]|.47733|.49786.51275
v=|.51324|.51055|.50437| . 45858 .47414] .44335) 40702 .36524|.31768|.26344).20055|.12417] .09¢68].05310|.00470] <700
x=].00039].01172].02735] .03907|.07815].11722|.15630|.19537].23444|.27352].31259]|.35166].36339|.37902]. 39035
¥=1.39072(.38868(.38397(.37956[.36C95!.33752( .309B6(.27805[.24185(.20055(.15268(.09453].07360(.04042[.00358] =890
x=|.c0024|.00726] .01694f .02419] .c4839].07258] .09677|.12097] .14516].16935].19355]|.21774] . 22500].23467] . 24169
v=|.24192|.24C66|.23774] .23501).22349]|.20898|.19185|.17216|-14974].12417]|.09453]|.05853| .04557|.02503].00221] -900
x=|.00019]|.00565|.01319[.01884].c3767].05651] .07535].09418|.11302].13186].1507¢] . 16953].17518] . 18272] . 1818
v=|.18836]|.18738].18511|.18298|.17401|.16271] .14938).13405] . 11659].09668].07360[.04557] .03548].01949] .00172] <930
x=}.00010].00310{.00724) .01034[.02065).03103| .04138].05172].06207(.07241).08276).09310{.056211.10035}.10335
v=1.10344|.10290] . 10166 .10045]| .C9556| .08936] .08204|.07362].06403]|.05310}.04042].02503].,01949).01070|.00095] =970
x=1.00001|.0c027|.00064| .0c092|.00183].00275|.00366].00458].00549|.00641]|.00732|.00824].00851|.00888].00914
v=].00915]|.0¢910}.00699).ccB89).00845] .00790] .00726] -00651}.00566).00470].00358].00221].00172].00095].00008] <999
Q= 1.40 B=1.40 Y=2.00 z

x= [.co100.02000].07000].1c000(.20ccc|.30000].40000{.50000]. 60000 [.70000|. 80000 {.50000(.93000]. 37000 [.s9900] 40,
v=1.59995|.99472].96268].97140[.52378|.86380] .79300{ 71161 |.61895|.51326|.39074|.24193] . 18837].10345].00915] *
x=1.00100|.02998(.06995) .c9994[.19987|.29981|.39974[.49968]. 59961 [.69955].79949] .89942] . 92940] 96938 | .a9836| .3,
¥=[.99931[.99408|.98205[.97077[.52318|.86324[.79249(.71116(.61856].51293}.39049[.24178].18825{.10338[. 00915 *
x=[.001001.02989]| .06975] .09965(.19930].29895| .39860|.45825].59790].69755 |.79720|. 89685 |.92674|.96660|.99550| .o
v=|.99645{.95124|.97924] .96800|.92054|.86077|.79022|.7c912|. 61679 .51146|.38937|.24108]. 18771 |. 10309 . 00912 °
X=.€0¢99{.02979|.06950] .09928|.19857|.29785] .39714|.49642].59571]|.89499].79428].89356].92335|.96306| .99185 Loo
v=|.99280].96761].97565] .96445{.91717|.85762(.78733]|.70652].61453|.50959|.38794|.24020|.18702].10271]. 00909} -
x=1.00c97).02914[.06799].co713|.15425(.29138].38850(.48563. 58276 | 67988 |. 77701 [ 8741400327, 94212 97028] .00
v=|.97122.9¢614].95444] .94348).89723].83897| .77021|.69116].60117{.49851).37951].23498|.18296]-10048].00889] -
x=1.00093].02805|.06544|.C9349]|.18697].28046].37394].46743].56091|.65440|.74788].84137|.86941].90661}.93392 100
v=].93681].92992] .91866].90812].8636C].80752).74134.66525]-57963).47982].36528|.22617].17610|.09671|.00855] °
x=|.00088| .02649(.06160] .08829].17658].26487].35316].44245].529740.61803].70632| . 7945 1[.82110|. 85642 |. 88202 0
v=|.808286|.87825|.86761.85765].81561].76265|.70014|.62829(.54648|.45316].34498|.21360].16631].09134.00808] °
x=|.coos1[.02443].05700] 08143 . 16285] . 24428 .32570[. 40713 48855 . 56998 65140].73283] . 715725 78082 [ 8130a] [0
vs|.81421].8c995].80015].79096|.75219|.70335|.64570].57943|.50398}.41792|.31816].19699(.15338].08423]|.00745]
x=1.00073].0z181] .05089] .07270] . 14541} .21811] .29082| . 36352 | .43622[. 50873 . 58163 |.65433] . 67615 .70523) . 72631] o
v=|.72701|.72320] . 71445 . 70624 | .67162]. 62801 .57654[.51737[.45000|.37316|.28408].17589]. 13695 |.07521|.0066s| *
x=l.00062).01855[.04327| .06182[.12364[.10546.24728].3C909].37091|.43273].49455].55637. 574921 .59984.61757] .0
va|.61816].61493] .60748|.60051].57107|.53399] .49022|.43991|.38263|.31729].24155|.14956].11645].06395|.00566] *
x=|.00048(.01446].03374] .04820].Coea1]|. 14461} . 19281 26101 . 28922|.33742]. 38562 . 43383 | 4an29 . 46757 [ 08155} o
v=|.408201].47949|.47368] .46824]. 44525 .4 1638).38225}.34302|.29835(.24741|.18835|.11662].09080|.04987|.00441| °
x=.C0031(.0c916(.02138(.03054(.C4107(.09161 (. 12215 (. 15268(.18322(.21376(.24429(.27463(.28399).29621(.30506( o0
v=|.20535]|.3¢376(.20008] .25663|.28209].26378].24216].21730]. 18901 |.18673].11932]|.07388).05752{.03159].00279]
x={.00024].0c718]|.01675]|.02394}.C4787].07181].09574|. 11968 |.14361].16755].19148].21542].22260(.23217]. 23911 930
v=).23934).22809].23521].23251].22111].20675).18981].17033|.14815}.12285).09352].05791].04509}.02476] . c0219] *
x=|.00013(.0c398|.00928) .01326[.02¢52(. 0397805304 [ . 0663007956 |.09282]. 10608 (. 11935]. 12332] . 12863 (. 13247 0
v=|.13266|.12191{.13031|.12881].1225¢|.11454].10516].09436]|.08208|.06806.05181 [.03208].02498].0t372].00121| °*
x=[.coo01.0c035|.00083} .0c118[.c0236[.00354 | .c0472[.00590}.0c708 |.00626 |.00944|.01062]. 01098 01145 01170} oo
v=|.01180|.01174|.01160}.01147].0109¢|.01020].00936].00840].00731.00606].00461|.00286].00222].c0122|.00011] *




TABLE 1l VALUES OF x/a, y/b AND z/c
a=1.40 B= 1.40 Y =3.00 z

X= 1.00100}.03000}.07000}.10000}.2CC0C{.30000|.40000].50000].60000|.70000/.80000}.90000).93000{.97000).99900

Y= |.99995 |.96472[.98268|.97140}.52378].86380|.79300{.711611.61895|.51326].395074).24193|.18837].10345].00915 <001
X= |.00100]|.,02000|.07000].10000|.20000}.29999].39999].649999].59999].69999|.799981.089998].92998{.96998 |.99898

Y= |.69594 [.99470|.98266].97138|.52376].86378].79299¢4.71160].61894|.51325].39073}.24193|.18837].10345|.00915 - 030
X=1,00100}.02599]1.06998|.C9998 |«19995].29993}.39990|.49988|.599851.69983(.79980{.89978|.92977].96976{.99876

Y= [.99971].95448[.98244).97116].92355|,.86359|.7928L1|.71144}.61880[.51313[.39064|.24187(.18832|.10342}.00915 - 070
X= 1.C0100].02998].06595|.09993[.15586}429979|.39971|.49964].59357|.69950].79943]{.89936|.92934|.96931[.99829

Y= 1.99924[.994C1|.98198].97071|.923121.86318|.79243|.71110|«61851|.51289]|.39046].24176].18823|.10338]|.00914 - 100
X= |,00099].02983].06960].C9943|.19886].29828].39771].49714|.59657|.69600|.79542[.89485|.92468(.96445{.99328

Y= 1.994231.98903|.97706].9¢584|.51849]|.85886[ .7TB8B46]|.70754|.61541|.51032[.38850(.24055].18729}.10286].00910 -200
X= }.000981.02942|.06864|.C5806].19€6131.29419].39226|.49032]|.58838(.68645|.78451].88258[.91199|.95122[|.97966

Y= |e658059}.97547|.96366|.95259].50589|.84707|.77765|.69784|.60697].50332].28317(.23725|.18472|.10145].00897 - 300
X= 1. 00095|.02862|.06677|.€9539|.19077|.28616].38154|.47693].57231 |.66770]|.76308].85847|.88709}.925241.95290

Y= [.95381|.94882].93734|.92657|.88115|.82394},75641|.67878|.59039|.48958|.37271|.23077].17968[.09868).00873 - 400
X= 1.00091]|.02727|.06363|.C9090|.18181|.27271|.36361[.45451]454542}.63632|.72722|.81813|.84540([.88176|.90812

Y= 1.90899(.9C423{.89328].88303}.83974|.78522]|.72086(.64688|.56265(.46657]|.35519}.21992]|.17123].09404|.00832 »500
X= |.00084|.02521).05883].08404|.168C5|.25213].33618]|.42022|.50427].5B8831|.67236|.75640{.78162}.81524]|.83961

Y= |.840411.83602].82589).81641[.77636G]|.72598].66648|.59807(.52020|.43137|.32840{.20333].15831}.08694]|.00769 + 600
X= |.00074].02222]|.05185|.07408|.14816|.22223|.29631{.37039|.44447|.51855[.592621.66670|.68893].71856/}.74004

Y® }.74075].72€87[.22755]|.71959]|.68432(.63988.58744(.52715|.45851{.38021{.28945].17922|.13954]|.07663}.00678 - 700
X» 1. 00060[«01797|.04193}.C5990].11980].17971]|.23961].29951|.35941|.41932(.647922].53912(.55709]|.58105[].59842

Y= [.59899].59586|.58865|.58189).55336].51743]|.47503}.42627.37077].30745].23406]|.14492|.11284)1.06197}.00548 -800
X=|.C0039|.01181]|.02755]|.03935§.C787L1.11806].15741}.19677|.23612].27547]|.31482|.35418].36598(.38172]{.39314
¥=|.e39351].36145].38671|.38227}.36353}.33993]|.31207(.28004|.24358|.20198|.15377|.09521{.07413]|.04071].00360 - 900
X= 1.00031/.00935|.02183[.02118[.C6236|.09355].12473|.15591|.1B709}.21827].24946}.28064|.28999[.30246]|.31151
¥=].31181]31017]1.30642}.30290|.280805].26935].247271.22189].19300].16004]|.12184].07544]|.05874}[.03226(.00285 - 930
X= |.00018].0€526}.01227].C1753|.03505]|.05258].07010|.08763}.10515|.12268|.14021]|.15773]|.16299}.17000].17508

Y2 1a27525[.17433).17222|.17025}.1619C}.15139|.13898].12472|.10B48(.08995}.06846|.04240].03301(.01813|.00160 =970
X=]1.,00002|.0C047).00110|.001581.C0315{.00673]|.00631].00788].00946).01103].01261}.01419].01466}.01529|.01575

Y= 1.01576(.01568|.01549].01531}.01456(.01362]|.01250|.01122|.00976}.00809|.00616|.00381[.00297].001631.00014 =999

a=1.40 Y =5.00 z

X=1,00100|.02000[.07000|.10000|.20C0C .30000}.40000 «50000].60000].70090}.80000}.90000}.93000).97000]|.9990C0 001
Y= 1.59995]|.994721.98268|.97140]|.52378{.86380).79300{.711611.61895|.51326].39074|.24193|.18837|.10345].00915 ¢
X=1.00100{.03000|.07000|.1C000{.20000(.30000].40000].,50000|.60000]|.70000|.80000(.%0000|.93000|.97000(.99900 030
Y2 1.99995].99472].98268|.97140).92378].86380|.79300|.71161].61895|.51326].39074|.24193].18837|.10345]{.00915 M
X=1.00100|.03000|.07000].10000}.20000}.30000].40000}.50000}.60000|.70000|.80000]|.90000|.93000|.97000].99900 070
Y= [.99995]|.55472]|.98268).97140[.92377|.86380(.79300|.71161].61895].51326(.39074|.24193}.18837[.10345|.00915 N
X=[.C0130].03000]|.070C0|.10000].2CC0OC|.30000|.400C0|«50000].60000[.69999]|.79999|.089999[.92599].96999|.99899 100
Y= 1.99995].95472|.98267]|.97139]|.52377|.86379|.72300|.71161].61895{.51326]|.39074).24193].18837]|.10345].00915 .

X= |.00100].02999|.06998|.C9998[.19695}.29993| 39991 |.49989|.59986|.69984|.79982|.89979].92979}.96978|.99877 200
¥=|.99973]|.99450].98246|.97118|.523561.B6360|.79282].71145].61881].51314}.39065].24186|.18833[1.10343}[.00915 -
X=1.00100].02995|.069688|.C9983].19965].29948[.39931|.49913].59896|.69878|.79861[.89844]|.92839[.96832|.99727 300
Y¥=21.99822|.99300|.98097|.96971|.52217|.86230|.79162|.71038[.61788|.51237|.39006[.24151}.18804|.10327|.00914 M
Xu1.00099|.02578|.06949].09927|.19853|+29780§.39707[.49634|.59560|.69487|«79414(.89341}1.92319].96289{.99168 400
Y= 1e99263]|.98744].97548] «96428[.91701|.85747).78719|.70640].61442]|.50950(.38788|.24016|.18699|.10269]).00908 .

X= 1,C0098].02933] .06843|.09776|.19552|.29327{.39103].48879].58655|.58430).78206[.87982|.90915].94825}.97660 500
Y% |a9T753).97242]|.96065] «949621.90306|.84443].77522]+69566(.60508|.50175].38198].23651].18415}.10113|.00895 *
X={,00C94[.02831|.06607].C9438|.18876].28315|.37753]|.47191].56629].66067].75505|.84944|.87775]|.91550|.94287 600
Y=1.54378|.93884] .92747].91682.87188]|.81527|.74845|.67163]1.58418|.48442].36879]|.22834|.17779]|.09764].00864 -
X=1.00088]|.02631|.06138|.08768|.17537{.26305].35074|.43842].52610}.61379]/.70147].78915]|.81546]|.85053]|.87596 700
Y= |.087680}.87221|.86165]|.851760.E1CCC|.75741]|.69533[.62397[.54272|-45005]|.34261].21213{.16517|.09071|.00802 *

X= |.C0075]|.02259]|.05272| .07531[.15062].22592|.30123|.37654|.45185}.52715}.60246(.67777|.70036|.73049|.75233 800
Y= 1. 75304 |T4910|.74004[.73154].€69568].65051}.59719].53590|.46612}.38652]|.29426|.18219]|.14186].07791].00689 ¢
X=1,C0053].01586|.03700].05285]|.1€57C|.15855|.21140].26425]|.31710([.26995|.42280|.47565|.49151}.51265|.52797 900
Y= .520481.52571].51935|.51339|.468822|.45652].41910(.37609].327121.27126|.20651].12786].09955|.05467|.00484 -

X= |.00043}.01283].02993|.04275|.C855€C|.12825|.17100].21375].25650].29925]|.34200].38476[.39758|.41468|.42708 930
Y= | 42T49]+42525] .42010].41528].36492]|.36928+33901].30422].26461[.21942].16704]|.10343}4.08C53].04423{.00391 *
X=|.00025|.0C741].01730]|.02471]|.04942|.07413}.09884|.123551.146826[.172971.19769|.22240|.22981}.23969].24686 970
¥® |.24T710|.24580] «24283|.24004|.22827]|.21345[.19596|.17584}.15295).12683[.09655}.05978}.04655]|.02556|.00226 ¢
X=|.,00002].0C068].00155].0C227,;.C0454|.00681).00908].01134}.01361]|.01588].01815}.02042}.02110].02201}.02267 999
Y= |.02269].02257].02230]|.02204}.02096| .01960|.01799{.01615].01404|.01164].00887].00549].00427]|.00235].00021 M
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TABLE I VALUES OF X/a, y/b AND z/c
a=1.40 ﬁ- 2.00 Y=2.00 z

x=1.00100].03000] .c7000] . 10000} . 20c0c| . 30000} .40000] . 50000] . 60000 . 70000 (. 80000 | . 90000 . 93000} . 07600 . 99900]
v=|.99997|.99630| .98784] .97989| . s46c1].90258] .85014|.78808|. 71476 . 62695).51799].37033] . 31c82].26432] .03 741| 001
x=[.00100].02998].06995|.c9994]|.19587] .29981|.39974} .49968].59961.69955].79949].89942].52940].96938].99836
ve|.99952|.99586].98740] .97945|.54559] .90218] .84976{.78773]. 71444 |.62667]|.51776].37016] . 31068]. 20423 03740} +030
x=[.00100(.02589(.06975[.05965}.19930(.29895(.39860{.49825{.59790].69755{.79720|.89665].92674[.96660f.99550
va|.99752|.95386|.98542] .97749].94365] .90037| . 84806 . 78615 . 71301 |.62542|.51672].36942|.31006].20382].03732] ~070
x=].00¢99|.02979) .06950] .c9928] .19857].29785) .39714].49642).59571].69499].79428].89356] .92335).96306] . 99185
v=|.99496].95131|.98289] . 97498 54127 -89806| -84588(.78413|.71118[.62381].51539].3¢6847] .30926].20330].03723] -100
X=x|.00C97|.02914| .06799|.C9713].16425]|.29138|.3885C].48563|.58276|.67988].77701}.87414].90327]|.94212]1.97029
¥Yx o 9TIT6]9T61 T .F6T789|96009].5269C|.88435{.83297]7T7216[+70032[.61429[.50752].36284].30454(.2G019[.03660 »200
X=[,00093|.02805] .06544| «09349|.18697].28046[ .37394].46743}.56091].65440|,74788).84137].86941{.90681].,93392

Y2 ]a95391].95041).94234) .93476].50244] .86101}.81098].75178].68184].59808).49413].35327}.29650).19491].03569 - 300
x=[.00088].02649].06180|.08829].17658|.26487] .35316].44145].52974|.62803].70632(.79461].82110].85642].88202
v=|.91649]|.91313].90537|.89809.86703).82723|.77917|.72229|.65509|.57461|.47474|.33941|.28487|.18726].03420] =400
X=|,00081{.02443] .057C0}.08143|.16285].24428] .32570].40713|.48855].56998|.65140|.73283].75725|.789E2}.H1344 5
v=|.86600].86282].85550[ .B4861|.81527].78166] .73624]-68250]-61900.54296(.44859].32071].26918|.17695].03240] =300
x=1.00073[.02181[ .05089) .07270].14561}.21811[.29082.36352].43622(.50893|.58163].65433].67615|.70523].72631
Y2 1.79997|.79704] 79028 .78391|.75681]|.72207| .68011|.63046].57181].50156].41439)1.29626].24866}.16346].02993 600
Xx{.00062].01855)].04327] .06182]. 1236418548 .24728} .30909(.37091].43273].49455).55637).57492.59964[.61757
Y= |.71412{.71150| « 70546 «69978).€7555| .64457]| 60712].56280|.5L044|.44774]|.36992|.26447].22197]|.14591].02672 - 700
x=|.00048].01446].03374] .04220].c9641].14461] .19281].24101].28922].33742].38562].43303] .44829|.46757] . 48155
¥=x],59998|.557768}.59271]| «58794]|.56761| .54155|.51009| .47285|.42886(.37617}.310791.22220}1.18649.12253].02245 - 800
x=|.00031].cc916].02138] .03054[ .co107|.091861].12215].15268] .18322].21376].24429].274n3] .28399] . 29621 .30506
Y=],43588].43428].43059].42713).41236].39343].37057].34352).31156).27328).22579].16142],13548/.08906].015631 »900
X=1.00024| 00718} .01675|.02294|.04787|.07181].09574|.11968]1.14361].16759|.19148].21542]|.22260[.232171.23911

Y |a36755].36620] +363CS5]«36017].324772|.33175}.31248]|.28967}[.26272].23044}.19039].13612{411424[.07510(.01375 =930
x=|.00013].0c398}.00928] .01326. 02652 .0s078( 05304 .066 30 .07956|.09282|. 10608 . 11935} . 12332 12863 |, 13207
v=|.24310].24221| .24015| . 23822] .22598| . 21942 .20667|.19159|. 17376 |.15242|.12593].09003] 07556 .04967].00909] *970
x=.00001|.0c035|.00083].00118[.c0236]|.00354] .00472|.00590}.00708|.00826[.00944].01062].01098].01145]. 01179
v=|.04471].04455].04417] .04381].04230] .04036| .03801|.03524|.03196|.02803].02316[.01656].01390|.00014).00167] <999

Q= 1.40 8= 2.00 Y =3.00 z

x=1.00100].02000} .07000] . 10000} . 20c0c ) . 30000 . 40000} .50000 . 60000 . 70000].80000 1. 90000 .93000f.¥7000].99900f o0,
v=|.59997|.99630| .98784).97989].546c1|.90259] .85014|.78808|.71476|.62695|.51799].37033].31082(.20432|.c3741]
x=|.00100].03¢c00|.07000].1cCC0|.20000|.29999 . 39999 .49999. 59999 [.69999].79998]. 89998| . 92998 .96998|. 99898| ..o
v=|.99995(.99629(.96783(.97988(.5460C|.90257).85013(.78807]. 71475 (.62695(.51796].37032].31081].20432].03741{ °
X=].00100]|.02699] .06998]|.06998|,19995].29993|.39990].49988},59985|.69983}.79980|.89978|.92977|.96976|.99876 070
v=).99980].59613}.98768).97972]|.94585}.90243).85000].78795].71464|.62685].51790).37026].31077).20428).03741] °
X=1.00100§.02998} .06995}.£9993].16586}.29979]| «39971].49964|.59957[.699501.79943].89936|.92934|.96931|.99829 100
¥=[e99947].95581]|.98735|.97940].54554|.90213[.84972]|.78769{.71440].62664|.51773|.37014].31066].20422].03740 *
X=].00099].02583]| .06960} .09943]|.19886[.29828| 39771 |+.49714].59657]|.69600[.79542]|.894851.926458}.96445|.99328 200
=1.99596].99231|.98389| «97597|.542221.89897| .B4673{.78492|,71190|.62444].51591|.36884|.30957},20350}|.03726 ¢
x=.00098].02542].06864| .c5806(.19613].29419] . 39226 | .49032) . 58838 (. 68645 [. 78451 | . 88258 . 91199].95122]. 97966 0
v=|.98638|.98276] .97442| .96657].53315).49032|.83859|.77737|. 70505 |.61843|.51095].36529].30659|.20154].03650] *
X=1.00095| 02862066771 .c9539].19C77] 28616 .38154(.47693(.57231 |.66770].76308 . 85847 . 887091, 92524].95290( o0
¥=|.96744].96390].95571{.54802}.91524].87322|.82249|.76244[.69151|.60656].50114}.35828].30071]|.19767].03620] *
X=1.00091]|.02727]| «06362] +C3090] .18181|.27271| «363¢,1].45451].54542]|.63632|.72722|.81B13|.84540[.8B176|.90812 500

=21.93538|+93196].92404|.91661|.88491|.84429].79524}.73718|.66860].58646[.48453]|+34641|.29074|.19112|.03500 N
X=].00084|.02521| .05883).08404|.168C9].25213|.3%618|.42022].50427|.50831[.67236{.75640}.78162}.81524|.83961 600
v=].88541].80217}.87468).86763|.83763).79918).75275].69780).63788].55513].45865].32790}.27521|.18091].03313] °
x=1.00074| 02222 .05185| .07408.1481¢|.22223] . 29631 .37039] . a4447].51855].59262|.66670| .68893|.71856].74004] 00
v=].81053{.8C756|.80070| .75426].7¢€¢8¢|.73160|.68909].63878|.57935|.50818.41986].30017|.25194].16561|.03033| *
x=|.¢0060[.01797) .04193] .05990} . 11986].17971] 23961 .29951|.35941|.41932|.47922].53012 .55709|.58105) .59842| oo
Y=|.69855]|.66599.69008] .68452[.66C8¢].63052]|.59388].55053|.499311.43797].36185].25870}.217123].14273]|.C2614 .
x=|.co039[ 01161 .02755] . 03935|.c7a71].11806] 15741 19677 23012 27547 ] 31482] . 35418] . 36590 | . 38172] 39314 o0
Y2]e52056].51865].51425]51011].49247].46986]+44256].41026]|.37209|.32638|.26965[.19274].16180].10636}.01948 *
X=,00031§.0C935(.02183[.03118(.C6236.09355(.12473(.15591{.18709|.21827(.24946|.28064(.28999(.30246(.3L151] _g50
va |.44230].440¢8] .43694] .43342|.41844].39923].37603].34858|.31615].27731].22911|.16380[.13748].090237].01655] °
x=1.00018f .0¢526].01221) .c17531.C3505] .05258).07010f.08763|. 10515 [.12268 ). 14021 | . 15773 .16299] .1 7000) . 17508 [ o0
v=|.29550].29442| .29192[ .28957|.27556( . 26672 . 25123 .23289|. 21122 . 18527|.15307].10944|.09185}.0603a(.01106] *
x=|.00002[.0¢047| 00110} .00158{.c0315]|.00473|.00631|.00788[.00946[.01103]. 01261 . 01419 c01460].01529] . 01575)
¥={.05474(05454].05408] .05364].C5173].04941].04654].04314].03913].03432].02836(.02027].01702{.01119(.00205] *




TABLE I VALUES OF x/a, y/b AND z/c¢

o= 1.40 B=2.00 Y =5.00 z
X=1.00100].03000{.07000] .1€C000[.20C0C]|.30000]|.40000].50000].60000}.70000]|.80000).90000|.93000].97000]|.99900
Y= [.56997[.99630}.98784{.97989[.54601].90259].85016].76808[.7L4T6[«62695[|51799[.37033(.31082(.20432[.03741 -001
X=|,00100].03000|.07000] .1€C00].20000].30000].40000].50000|.60000|.70000}.80000].90000|.93000|.970G0[.99900
Y= |,99997|.96630].98784| .97989]|.94601].90259] «85014|.78808|.71476]|.02695|.51799].37033{.31082}.20432|.03741 - 030
X=}.,00100}.03000].07000}.1C000|.20C00|.30000}.4Q0000}.50000].60000}.70000].80000/(.90000}.93000].97000}.99900
Y= |.99997]|.95630].98784] «9798I[.94£01|+90253| 85014 .78B808].71476}).62695|.51799§.37033|.3100821.20432|.0374} «070
X® 1.00100({.03000{.07000{.10000|.2CC0C[.30000| .40000].50000{.60000(+869999}.7999%{.89999(.92699(.96999].99899
Y2 e99996].95630]|.G8784] .97989]|.54601].9025B| +85014|+7880B|«71476]|52695].51799]|.37032|.31082|.20432(.03741 - 100
X=],00100].G62999].,06998| .€9998]|.15995].29993| «39991|.49989]|.59986].69984].79982].89979|.92979|.96978].99877
Y= laG9981[e99614] 98769 o 97974]454586].90244! .85001].78795[.71465[.62685{.517921.37027].31077|.20429].03741 -200
X=1.00100].02995]|.06988) «C5983]419965].29948].39931[.69913}.59896|.69878]|.79861[.89844].92839|.96832[.99727
Y= ],99875|.95509|.50664| .97870].54486].90149| .84911]|.78712|.71389|.62619}.51736].36988],31044].204071.03737 300
X=1,00099].02678]| .06949|.C9927|19853]|.29780| «39707|+49634|.59560]|.69487).79414|.89341].92319|.96289}.99168
¥=1.99484}.95119].98277{ .97486|.94116|.89795|.84578].78404|.71109|.62374|.51533|.36843}1.30922|.20327].03722 « 400
X= 1,00C98].02933/.06843].09776{.19552].29327}.39103]1.48879}.58555].68430].78206}.87982].909151.94825].97660
Y=|a98422]|.98061(.97229| a96446|.931111.8B8B37}.83675]|.77567|.70350].61708|.50983].36449].30592|.20110].03682 -500
X=[,00094|.02831).06607].C9438).18876].,28315].37753|.471911.5565629].66067|.75505|.84944|.87775].91550|.94287
Y= 1.560301.95678) .94866).94102].5086491.86678] .81642).75682}.68641].60209].4697446).355641.29369).19621].03593 « 600
X=1,00088|.02631].06138| .08768|.17537|.26305|.35074|.43842]1.52610{.61379|.70147|.78915).81546|.85053}.875%9¢%
¥Y=|.91207|.90€73|.90102| .89376|.£6286|.82325| .77542|.71881).65194{.57185|.47246].33778].2835C|.18636[.03413 « 700
X=|.00075]|.02259| .05272].07531]|.15062].22592 «30123{.37654|.45185[.52715|.60246|.67777{.70036/|.73049]|.75233
Y=|.81993]|.81692]|.80998(.80346|.77563).74008| .69708| .64619|.58607|.51607}.42473]|.30365].25486|.16753]|.03068 - 800
X*=1.00053).01586] .037C0] +05285) 1C57C)+15855) 421140}.264291.31710].36995).4228C).47565].49151).51265}.52797
Y=1.63991|.63756.63215).62706|.60538|.57759| «54403].50432|+45740|+40121}.33148(.23698|.19890(.13075f.02394 «900
X=].00043]|.01283].02993].04275|.C855C|.12825]| 4171L00]|.2L375].25650]429925}.34200|.38476|.39758|.41468].42708
¥z J.55163].54961] 54494] .54055) .52186].49791) .46898).43474].394629].34586).28575).20429].17146}.1127)).02064 «930
X=|.00025|.0C741].01730].02471|.C4942].07413|.09884].12355|.14826].17297|.19769].22240].22981|.23969}.2468¢6
Y= |,37584[.3T74461.37129] .36830).39556|.33924[.31953(.29620(.2¢865|.23564}.19469}.13919].11682|.07679|.01406 <970
X=1,00002|.0C068]| .00159| .00227].C0454|.00681| .00908]|.01134|.01361].01588|.01815]|.02042}.02110|.022014.02267
Y=1.07064%4]|.07038|.06978) .06922|.06£83] .06376] .06006] .05567].05049].04429|,03659|.02616].02196].01443].00264 «999

a= 1.40 ﬁ- 3.00 Y =3.00 z
X=1.00100|.03000|.07000].1C000}.2000C|.30000}.40000}.50000D].60000].70000].80000].90000].93000}.97000].99900 0
Y= 1.59998].99753].99188].98655].56368].93395].89742].85319].79942].73253|.64498].51569)].45885].34690).11186 -0ot
X=|,00100].03000}.07000| .1CCO0|.20000}.29999).39999]|.49999}.59999].69999|.79998[.89998|.92998(.96998|.99898 0
Y= 1.99997§5.99753].991L87]| .98654|.96367[.93395].89741].85318].79941).73252].64497]|.51569|.45885|.34690|.11186 <030
X=|,€0100].02999|.06998}.€3998].19995(.29993] .39990}.49988[.599851.69983|.79980].89978|.92977(.96976}.99876
Y= ]e99986]|.96742].99177| .98644|.96357].93385|.89731|.85309]1.79933|.73244|.64491|.51563].45880]|.34686|.11185 -070
X=1.00100}.02998] .06695]| .€9993]|.15586[.29979]| +439971].49964).59957|.69950]{.79943|.89936].92534}.96931].99829
Y= [a69965].96720|.99155].90622{.96335{.93364].89712]{.85291|.79915[.73228].64477{.51552|.45870).34679].11183 - 100
X= 1,00099].02983|.06960] .C9943]|.19886|.29828|.39771|.49714|.59557|.69600].79542|.89485{,92468}.96445}.99328
Y= §.99731|.99487{.98922|.98391|.56110§.93146|.89502].85091].79728|.73057]{.64326].51431]|.45762|.34597].1115%6 200
X=1,00098|.02942|.06B864] .C5806|«19€13]|.29419|.39226].49032].58838|,68645].78451(.88258|.91199].95122}1.9796¢6
¥Y=*{,99090]| «9€847|.98287|.97759]|+55492.92547| .£8927|.84544[.792161.72587].63912|.51101|.45468|.34375]|.1108% - 300
X=§.C0C95[.02B62| .06677|.C9539{,19CT77|.28616].38154{.47693}1.57231|.66770].76308|.85847|.808709|.92524|.95290
Y= [a978L7].97578].97025] «96504{.9426¢].91359]|.87785|.683459(.78199].71655]|.63092]|.50445}.44885|.33934].10942 400
X=1,00C91|.02727).06363].C9090[.18181[.27271]|.36361].45451].54542].63632}.72722].81813|.84540].88176|.90812
Y2 [.95645[a9541L).94870].94360[+52172[.89329|.85835|.81605]|.76462|.70064{.61690].49324|.43887(.33180|.10699 «500
X=|.00084].02521|.05883}).08404[.168065].25213|.33618].42022].50427{.58831|.67236].75640|.78162{.81524|.83961
Y= |.92207].91681| .9146C|.90968|.E8859|.861L19).82750}.78672]1.73713}.67545}.59473[.47551|.42310].31987}.10315 +600
X=].00074].02222|.05185]| .07408|.14816(.22223].29631|.37039|.44447(.51855].59262|.66670|.68893]|.71856]|.7400¢
Y=1.86932].86719|.86220|.857641.83776|.B1192|.78016].7T4171].69496|.636BL).56071].44831].39890|.301%7)1.09725 « 700
K= 1.C0060[.01797({.04193[.C599C(11980[.17971].23961[e29951[+35941[.41932[.47922({.53912{.55709(.58105|.59842
Y= ].78728|.78536).78091].77671)1.75870].73530|.70654.67172|.62938]|.57672§.50779|.40600|.36125}.27312]|.08807 -800
X=1.,C0039|.01181}.02755].03935]|.C7871|.11806|.15741}.19677§.23612(.27547}.31482|.35418}.36598].38172].39314
Y= 1.647 11645530 .64187{.63842[.62362].60435{.58074(.55212(.51733].47404(.41738}.33372(1.259693(.22449(.07239 - 900
X=|,00031).€C935].02183].03118|.C¢236].09355|.12473|.15531[|.18709].21827]|.24946]|.28064|.28999].30246].3115} 9
Y2 1.58051).57909] 57581} .57272}.55544f.54218|.52097|.49530]{.46408}.42525|.374431.29937{.26637|.20139}.06494 =930
X=1.00018|.0C526]|.01227].01753|.C3505].05258|.07010}.08763}.10515].12268].14021}.15773}.16299}.17000{.17508
Y= |o44365].44257|.44006].43769].42754].41436].39815].>7853].35467}.324991.28615]|.22879|.20357].15391].04963 «970
A= . £0002].0C047].00210].00158].£0215].004731.00631{.00788].00946{.01103]1.01261¢.01419].01466{.01529].01575 9
Y= lo14418] .14382].14301f.14226¢).13894].13466(.12939].12301].11526].10561].09299].07435]|.06616}.05002|.01613 - 999
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TABLE I VALUES OF x/a, y/b AND z/c

a=1.40 B=3.00 Y =5.00 z
x= J.00100).03000].0700¢|.1c000].20¢cec].30000].40000].50u00].6¢000].70000].80000]-90000].93000].97000|.99900
v=|.55998|.99753].99188|.98655{.56363|.93395] .89742|.85319].79942|.73253|.64498].51560].45885}.34690]. 11186 <00
x= |.00100).03000].07000].1c000}.20000].30000].40000].50000].60000].70000].80000].90000].93600].97000([.99900
v=|.99998].95753].9918¢]|.58655{.50368}.93395|.89742].85319].79942|.73253]. 64498].51569].45885|.34690|.11186] <030
x= |.c0100].03000|.07000].10000|.20c00[.30000].4c000}.50000].60000].70000|.80000{.90000(.93¢00].97000].99900
v=|.99998|.55753|.99188] .98655|.56268).93395 | .89742(.85319].799¢42|.73253|.64498|.51569]|.45885].34690|.11186] <070
x= |.00100].02000].07000|.10000].2cccc].30000].40000].50060].60000].69999.79959].89999].92999].96999|.99899
v=[.39998].96753].99188|.98655] .56367{.93395] .89741].853109).79942(. 73253, 64498].51569|.45885]|.34690]. L1186 <100
x= [.00100{.02999|.06998] .c9998{.15595]|.29993].39991].49989|.59986].69984|.79982.89979|.92979]|.96978}.99877
v={.59587|.99743]| .99177]|.98644|.56357|.93385| .89732|.85310{.79933].73245].64491].51564|.45580].34686{.11285| =200
x=|.00100].02995].06988| .c59813]. 19965} .29948].39331{.49913].59896|.69878].79861.89844|.92839|.96832].99727
v=|.99917].95673).99108| .98575|.56285].93320].89669].85250]. 79877 .73193].64446|.51527|.45848|.34662|. 1 L1 77| 300
x=|.c0c99|.02978].00949].5927|.19852{.29730{.39707].49634].59560(.69487|.79414].89341|.92319(.96289{.39168
v=|.99¢55).95412|.986848] .98317|. 16038 .93076] .89434|.85027 . 79068 ].73002].64277|.51393].45728].34571]. 11148| -400

=l.00c98]{.02933].06847].co776|.15552].29327].39103).48877]. 54055 |.68430].78206].87982[.90915(.94825].97660
v=|.58945].9€703].98144]|.97616|.553513|.92412] .85797|.84421].79100].72422|.63819|.51026}.45402|.34325|.11068]| =500
x=].00c94|.02831].06507|.C943n|.1ee76|.28315}.37753].47191]{.56629).66067(.75505].84944|.87775].91550(.94287
v=1.57336).97c98} 96547} .96029|.53802}.90959].87353|.83048].77614].71303]|.62781|.50196].44604|.33767|. 10888 *600
x=|.00088[.02631].06138].08768|.17537).26305|.35074(.43842|.52610[.61379}.70147|.78915{.81546/|.85053].87596
v=|.94049|.93819(.93287| .92786|.90¢634[.87039| .84403|.80243{.75186].68895].606061].48501{.43155].32626].10521] -700
x=|.co0075).02259]|.05272|.07531].15062|.22592] .30123].37654).45185]|.52715].6C246].67777}.70C36].73049|.75233

=|.87602|.87388].86893| .86426|.84422|.81818].78618(.74743].70032.64173).56503{.45177|.40197(.30390|.09800| -80C
=|.c0053]|.01586].037c0].05285{.1057¢].15855] .21140{.26425].31710(.36995]|.4228C}.47565|.49151|.51265].52797
v=|.74258!.74077] .73657] . 73261] . 71562|.69355] .66642].63358| 59365 (. 54397 .4Tu96}.38295[.34C74|.25761|.08307| +900
x={.00043]|.01283|.02993|.csa275|.0855¢}.12825|.17100].21375|.25050].29925].34200].38476.39758].41468|.42708
v=|.67261|.67c97].66716] .66358].64815|.62820] .60363|.57388]|.53771].49272.43383].34687|.30863].23333[.07524| <930
x=|.00025|.0c741].01730) .02471|.ca942].07413].09884].12355|.14826].17297|.19769|.22240].22981].23969[.24686
v=|.52080].51953].51658]| .51380|.50185|.48641).46733|.44435|.41634].38151].33591].26858|.23897].18067(.05826f ~970
x=].c0002|.0c0e8].00159] .00227[.co4a54[.00681|.00908].01134).01361].01588|.01815|.02042|.02110].02201].02267
v=].17088].17c46).16950] .16859].16468] .15960|.15336|.14580].13661].12518].11022|.08812|.07841].05928].01911| <999

a=1.40 B=5.00 Y =5.00 z
x= |.00100|.02000].07000}.10000].20000].30000}.40000].50000].60000[.70000(.80000(.90000}.93000}.97000].99900 001
¥={.59599].99852{.99512].99191|.57204}.95983].93712].90913}.87431].82965|.768065|.67210).62¢62|.52981].26867} *
x=|.00100[.030¢0].c7000].1c000].20000]}.30000}.40000].50000].60000}.7000c}.80000].90000].93000].97000}.99900 030
v= [.99999]|.95852].99512}.59t91|.97€04].95983[.93712(.90913]|.87431[.82965].76865].67210].62¢062].52981].26866 °
x=|.co160l.02000{.c70c0|.10000].2¢cc00{.30000(.4c000].50000|.60000].70000].e00¢c]|.90000{.93000[.97000[.99900 7

=|.99999(.9s852].99512|.55191(.97804|.95983[.93712|.9co13]|.87431 |.82965|.76865|.67210{.62662|.52981]. 26866 <070
x= |.co100].02000|.070c0].10000|.20C0¢|.30600|.400C0}.50000}.60000].69999[.79999].39999].92999(.96999].99899
<|-59999|.99852]|-99512].99191].57804|-95983].93712]|.90913.87431.32965|. 76865 |.67210].62662|.52981.26866] =100
x=).00100].02999].06998] .c5998].15995].29993].39991].49989].59986].69984).79982|.89979].92979].969/8|.99877 200
=].59592|.95846].99506|.99184).57798{.95977].93706|.90908|.87425|.82960|. 76860 [.67206].626508].52978|.26865]
x=].€0100].02995|.06988].C9983].199¢5].29948].39931].49913].59896|.69878].79861].89844].92039].96832).99727 300
v=|.99950|.95803].59464|.99143].57757}.95937|.93667[.90869|.87388|.82925].76827].67177].62631(.529506[.26853] *
x=).c0c99|.02978].06949].09927]|.19853].29780].39707[.49634].59560.69487].79414]|.R9341].92319(.96289].99168 o
v=|.99793|.95647].99307 .58987]. 97603 .95786].93520 |.90727|.87251 |.82794|.76707|.67072|.62533).52873]. 26811 *%°
x=|.00c98].02933|.ce843].co776]|.15552].29327[.39103].48879|.5R655|.6cB430]. 78206].B7982(.90915[.94825].97660 500
v=|.59366).95220].98882|.98563}.57185].95376§.93119].90338|.86877{.82440].76378].66795|.62265[.52646].26696| *
x=|.00¢94]|.02831|.06607].c9438|.18876].28315{.37753].47191|.506629].66067].75505].64944|.87775|.91550[.34287 600
¥=1.58393|.98248|.97914|.97598}.56234.94442}.92207[.89453|.86027].81633|.7563C|.66131|.01655[.52131].26435] =
x=|.c0088].02631|.06138].08768(.17537).26305(.35074].43842|.52610|.61379}.70147|.78915|.81546|.B5053|.87596 700
v=|.96386].96244].95916].65607].54271(.92515{.90326(.87629|.84272{.79967].74088].64762].60398].51067(.25896] *
x=|.c0075|.02259|.05272|.07531).15062].22592|.3c123].37654|.4av185].52715|.60246[.67777[.70C36].73C49].75233 800
y=|.92365|.92230[.91916].91619|.90339].88656|.86559{.83974(.80757|.76632].70998|.6208C|.57879|.48937(.24816] °
x=|.c0053|.01586(.03700|.c5285|.1c57¢|.15855].21140).26425[.31710}.36995.42280][.47565(.49151[.51265].52797 900
v=|.03646]|.82524).23239]|.82971{.e1811|.80288].78388]).76047).73134].69373].64296].56219].52415(.44318].22473| °
x=|.00043).01283[.02992]|.c4275|.0855¢C].12825[.17100[.21375{.25650[.29925(.3¢4200].3847¢6[.39758].41468].42708 $30
=|.78824).78708(.78440].78187|.77c94].75659(.73869].71662].68917).65397[.60589]|.5297R].49393 [, 41763].21277] *
x=[.co025{.0c741|.c1730]|.02471]|.C4942].07413].09884].12355].14826{.17297].197069]|.22260[.22981[.23969f.24%86 970
v=|.67609].67509].67280].67062].€£125[.64894].63358[.61465(.59111).56092].51968].45440}.42365].35820(.18164( °
x=|.c0602|.00068].00155].00227!.c0454].00681|.0090e{.01134]).01361|.015e8].01815].02042].0211C].02201].02267 99
v=(-34643|.34592] . 24475 .34363]. 33883 .33252] . 3246531496 |. 30289 |.28742]. 26629 [.23284 . 21708 |. 18345 ] 09307 %99




TABLE Il VALUES OF x/a, y/b AnD z/c

a=2.00 B=12.00 Y=2.00 z
x=.00100].03000].07000] .1c000].2000¢].30000f. 40000 .50000].60000].70000].80000.50000].930c0|.97000}.99900
v=|.99999]|.99955] .s5755| . 99499 .5758¢|.95394] .91651|.86602|.80000].71414|.60000].03589].36756].24310}. 04471 <001
x=|.00100].02599].06997| .€9995|.19991].29985] .39982}.49977]|.59973]|.69968].79964|.89959] .v2958].96956|.99855
v=1.99955].95910].99710]| .59454].97935|.95351|.91610] .86564].79964|.71362].59973|.43569].36729{.24300].04469| =-030
x=}.€0100].02993] .06983].c9975]|.15551|.29926] .39902}.49877].59853|.69828].79804].89779f.92772].96762|.99655
¥=|.99755{.95710{.99510] .55255|.97735|.95160| .91427| . 86390] . 79804 . 71239] .50853]. 43482]. 366 66].24251|.04460| <070
x={.00099]|.02985].06965].€9950{.1550¢|.29850 .39799}.49749{.59699|.69649].79599|.89549].92534].96514].99399
¥={.59499].99454| .99255] .99000| .57488|.74916] .91192]| .86168].79599|.71056].59699].43371].36572).24189].04449] <100
x=|.00098}.02939].06859|.C9798|.19596].29394|.39192] .48990|.58788|.68586).78384].88182|.91121|.95040].97882
v=1.57980|.97935} .97739| .97488].56c0C]|.93467] .89800] .64853].78384].69971|.58788].42708].36013{.23819].04381] <200
x=|.00095].02862].06678] .c9539}.19079|.28618].38158].47697].57236).66776{.76315]|.85855|.88716{.92532].95299
vel.95394}.95351].95160].54916].93467].91000|.87430].82614).76315|.58125}|.57236(.41581].35063(.23191].04265| 300
X=1.00092].02750| .06416|.C9165]|.1833C|.27495| .36661].45826|.54991|.64156[.73321].82486].85236(.88902|.91560
v=|.91651(.91610].91427] .91192|.89800].87430].84000].79373).73321].65452|.54991{.39950|.33687.22281]. 04098} <400
x=1.00087)|.02598|.c6062|.08660|.17321].25981|.34641].43301.51962.60622|.69282].77942{.80560}.84004].86516
v=|.86602|.86564| .86390].86168].c4853]|.82614].79373].75000] .69282].61847|.51962{.37749).31832].21054|.03872] 500
x=|.00080(.0z400|.056c0| .08000].16c06]|.24000].32000(.40000{.48000].56000|.64000(.7200¢c|.74400].77600|.79920
v=1.80000].79964|.79804] .79599].78384|.76315] .73321.69282|.64000|.57131|.48000|.34871|.29405].19448|.03577] <600
x=|.00071|.02142[.04999]| .07141].14283|.21424] .28566[.35707|.42849.49990}.57131|.64273|.66415]|.69272[.71343
Y= l.71414].71382|.71239|.71056].65671|.68125].65452| .61847]|.57131].51000{.42849]|.31129.26249|.17361|.03193| 700
x=|.c0060(.01800|.04200].0e000|.12c0C|.18000}.24000].30000|.36¢G0(.42000].480¢c0].54000].5580¢c]|.568200|.599¢4¢
v=|.60000}.56573).59853 .55699].58788|.57236( .54991].51962.48000(.42849].36000].26153].22054|.14588].02683] -800
x=|.00044).01308].03051]|.04359|.ce718|.13077} .17436|.21794).26153]|.30512|.34871|.39230|.40538[.42281].43545
v=|.43589).43569] .43482|.43371|.42708[.01581] .39950].37749] 34871 |.31129].26153].19000].16C22].10597].0Lo4g| +900
x=|.00037].01103]|.62573| .03676[.07351}.11027].14702].18378].22054|.25729(.29405|.3308¢C|.34183|.35653].36719
v=|.36756|.36739| .36666].36572|.36C13].35063] .33687(.31832|.29405|.26249|.22054|.16022].13510|.08936(.01643| <930
x=|.00024}.0c729).01702|.02431|.04862).07293|.09724|.12155].14586].17017}.19448(.21879}.22609].23581|.24286
v=|.24310[.24300].24251|.24189|.23e16{.23191|.22281|.21053].19448].17361[.14586|.10597|.08936[.05910].01087] +970
x=1.00004(.00134].00313].00447].c0894|.01341|.01788].c2236].02683).03130].03577[.04024|.04158].04337].04467
va|.04471].04469].04460] .C4449].Ca381].04265|.04098].03872].03577{.03193|.02683]|.01949]|.01643|.01087].00200| 999

a=2.00 B=2.00 Y =3.00 z
x=|.00100].03000{.07000]}.1c000].20000}.30000}.40000]|.50000].6c000[.70000[.80000{.90000].93000}.97000}.99900 ool
¥={.59999|.99955|.99755|.99499.5758¢|.95394].91652|.86603|.80000[.71414].6000C]|.43589].36756].24310}.040471| *
x=|.00100}.03c00].07000].1000¢|.20000[.30000].39999].49999].59999].69999|.79999].89999].92999|.96999(.99899 030
¥=1.99999}.95554].99753| .99497|.9797e|.95393f.91650].86601.79999|.71413].59999).43588|.36755(.24310]|.04a72] *
x=].00100[.02999|.06999] .c9998].15597].29995]|.35993[.49991].59990|.69988].79986|.89985].92984|.96983|.998a3 070
v=|.99983(.95938}.99738| .99482|.57563|.95378(.91636|.86568].79986].71402].59990|.43582(.36750(.24306].04470] *
x=1.00100|.02998|.06996(.c9995|.1959¢|.29985|.39980].49975}.59970].69965].79960]|.89955].92953|.96951|.99850 100
v=].99950|.99905|.99705].99449]|.57531].95346] .91606|.86559|.79960|.71379].59970[.43567]|.36738].24298].04069| *
x=|.00100].02588]|.06972{.Cc9960].19920(.29880|.39840|.49800].59760|.69719|.79679].89639].92627].96611].99500 200
v=|.59599|.99554|.99355]|.99100].57587}.95012|.91284|.86255).79679|.71128|.59760].43414].36609].24213|.04453] °
x=|.00099|.02959].06905) .cs864|.19728].29592].39456.49320].59184].69049|.78913]|.88777]|.91736].95682].98542 300
v={.98641|.98596]|.98395|.98146|.56¢42].94097|.90406.85425].78913|.70444].59184(.42997|.36256].23980].04410] *
x=1.c0c97|.02902|.06772|.c9e75|.19345].29024| .38699}.48374(.58048|.67723|.77398].87072(.89975]|.93845.96650 400
v={.96747|.9¢704].96510] .96262].54792|.92271]|.88670|.83785|.77398.69091|.58048[.42171|.35560].23520].04326] *
x={.00694|.02806|.06548]|.c9354|.18708].28062|.37417].46771}.56125|.65479|.74833].864187|.86994|.90735].93448 500
v=|.93541].93499|.93312|.93073]|.51052].89233]| .85732[.81009|.70833[.66802|.56125|.40774.34302(.22740].04182| *
x=1.00089|.0z656|.06198]).08854).17706|.26563].35418|.44272]|.53126].61981|.70835].79689].82346].850887[.88455 600
v=|.88544|.88504|.88327].98100|.86755].84465}.81152].76681|.70835|.63233[.53126].38595|.32545].21525[.03959] °
x=|.00081].02432].05674] .08106|.16211].24317].32422].40528].48533{.56739].64844].72950].75382].78624|.080974 700
v=|.81055|.81019{.80857].8C649{.79418|.77322).74289|.70196|. 64844 [.57885].48633(.35331|.29793|.19705].03624 °
x=|.00070[.02c96] .04890].0e986].13571}.20957].27943].34928].41914}.48900|.55886|.62871[.64567(.67761]|.69787 00
v=|.69857].65¢26|.6968¢] 69507 |.a844¢].66639].64025].60498 |.55886 |.49888|.41914].30450(. 25677 |. 16983 03123} -8
x=l.00052]|.01562[.03644.05206|.10412|.15617]|.20823].26029].31235].36440].41646].46852|.48414[.50496].52006 500
v=|.520508].52034].51930).51797|.51C06|.43660].47712].45083].41646].370177].31235|.22691|.19134).12655]|.02328] *
x=].00044|.c1227|.03096].c4a423|.08846].13269].17695].22116].26539].30962(. 35385].39808].41135[.42905}.44187 930
va |o44232].44212].44123].44010].43338].42194|.40539|.38306|.35385 |.31588 [.26539(.19280].16258].10753].01978] *
x=}.00030].0ce87|.c2069|.02955|.c5510|.08865]. 11820 14775 17731 |. 20686 |. 23641 |. 26596 .27483].28665]. 29522 970
v=|.29551].25538|.29475]|.29403}. 28954 | .268190|.27084|.25592]. 23641 }.21104 . 17731 | 12881 |. 10862 07184 ). 01321 ] *
x=|.c0005|.00164].00382|.00547!.c1c95]|.01642].02190].02737].03285]{.03832].0438C|.04927]{.05C91].05310].054069 999
¥=|.05475].05472|. 05461 [ .C5447|.C5364] .05222[.05018|.04741[.04380 03910 .03285|.02386[.02012f.01331].c0245| *
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TABLE Il VALUES OF x/a, y/b AND z/c¢

B=2.00 Y =5.00 z

a=2.00

X=].00100].03¢00] -07000] - Lc000] - 20000] . 30000] . 40000] .50000] . 60000 . 70000 . 80000 . 90000] . 93000 [ .97000] . 99500
v=|.99599].99955| .59755] .99499| .5 7s8c) .95394] .91652) .86603|.80000}.71414|.60000].43589].36756].24310|.04471]| <001

x=}.00100f.03¢c00[.c7000} .10000].z0000|.30000] . 40000].50000].60000].70000].80000}.90000].93000].97000].99900
v=|.99999| .95555| .99755| .59499} . 9758c| .95394| .91652] .86603].80000] .71414(.60000].43589].36756].24310}.04471] 030
x=|.co100|.02000| .c7000| .10000] .2ccoc|.30000] .40000] .50000} .60000(. 70000} . 80000 .90000} .93000}.97000}.99900
v=|.99999| .95655| .59755] -99499] .57980] .95394] 291651] .86602] .80000].71414] .60000].43589] .36756(.24310|.04472] +070
x=|.coroc|.02000{ .c7000] .10000] .20c0c]{ -30000| .40000[ .50000[ . 60000[ .70000( . 80000| . 90000] . 93000} . 97000] . 99899
v~ |-59999|.95954] .59754] .99498| .57575{.95303] .91651] .86602| .80000| .71414].600c0|.43589).36756].24310].04472| +100

X=[+00100] .03C00] .06959| .€5998}.19997}.29995] . 39994} .49992].59990| .69989|.79987[.89986|.92985].969841.99884

=1.99584|.99539{ .59739| .99483] .57564] .95379f .91637}.86589].79987[.71403}.59990|.43582).36750}.24307|.04470 -200
X=[.€0100].02596| <06991] .05988| . 15976} .29964] 39951 |.49939] .59927|.69915].79903}.89891|.92887|.96882].99779
Y=|.99878].65€33].99633]|.59378].97€6C| .95278] .91540| .B6497|.79903|.71327]|.59927|.43536|.36711(.24281].04466 « 300
X=|.C0C99|.02985] .06964] .09949]| . 15897 .29846] .35795|.49743| .59692|.69641.79589|.B89538|.92523]|.96502].99387 400

¥=|.99487|.95442(.99243}.98988).57477] .94904] .91181|.86158(.79589|.71048(.59692[.43365(.36567|.24186].04448

X=].C0C98|.02953]| .06890] .C9843].19¢685|.29528] .39370] .49213|.59055|.68898]|.78740|.88583]1.91535)|.95472].98327
=|.58425|.98381| .98184} .97932} .56437]|.93892| .90208] .85239 .78740].70290|.59055(.429031.36177].23928].04401 500

Xx=].00096]|.02881|.06722} .C9603|.19207(.28810|.38413].48017|.57620|.67223|.76827|.86430].89311].93152}.95937
¥=1.960331.95990( .95798} .95552.64C93|.91610|.88016 .83167|.76827]|.68582].57620].4186C] .35298|.23346|.04294 - 600

X=|.00091|.02736|.06385[ .C9121|.18242]|.27363( .36484].45605|.54726].63847]|.72968].82089| .84825/.88474].91119
¥=[.91210|.51169|.90986| .9C753| . 89367 .87009| .B83596] .78990|.72968]|.65137].54726].39758}.33525}.22174[.04078 -700
X={.00082]|.02460| .05740| .08200|.16355(.24599] .32798}.40998|.49197|.57397}.65596].73796| «76255|.79535[.81913
Y=].81995{.81658| .81794) .81584].80338|.78218| .75150]|.71010].65596[.58556|.49197|.35741|.30138[.19933|.03666 -800
X=|.C0064]|.01920| .C4480] .06399].12796|.19198] .25597}.31996).38396(.44795|.51194}.57594|.59513[.62073]1.63929
¥=|.63993]|.62964] .63836) .63672|.6270C|.61045] .58651}1.55420].51194|.45700(.38396[.27894}.23521[.15557{.02861 « 900

X=|.0005%5|.01655) .03862] .C5516).11033| .16549| .22066].27582|.33099[.38615(.44132].49648).51303[.53510].55109
Y=]|.55164}.55140) .55029] .54888] .54C5C| «52624]| «50559 .47774]1.44132}.39395]|.33069].24046].20276(.13411(1.02466

« 930

=}.00038{.01128| .02631|.03759|.C7517).11276| .15034|.18793}.22551[.26310(.30068].33827].34954]|.36458].37548
Y= |.37585[.37568}.37493| .37397).36826|.35854 .34448(.32550.30068].26841|.22551|.16383|.13815].09137}1.01680

Xx=].C0007].00212] .00494| .00706) .C1412}.02119] .02826].03532|.04238}.04945[.05651}.06358].06570].06852}.07057
Y=|.07064|.07061).07047].07029|.C6521] .06739] .06474].06118 .05651L.05045 .04238|.03079 .02596}.01L717].C0O316

a=2.00 B=3.00 Y =3.00

X=|.00100}.03¢00|.0700¢C|.1C000].20000C(.30600}.40000|.50000|.60000].70000]|.80000]|.90000{.93000].97000].99900
=1.99999].96570] .99836] .99666] .98648].969C5] .94354|.90856(.86177].79896{.711368(.57489]|.51312).38952}.12597

x=|.00100}.03000].07000|.1000C|.2CC00{.30000].39999]|.49999].59999|.69999|.79999].89999].92999].96999].99899 030
¥=].99999].95969].99835| .95665]|.98¢€48|.96904].94353].90855}.86177].79895).71137].57488{.51311].38952].12597 ¢

X=}.C0100]|.02999] .06599|.C9998].15597|.29995] .39993|.49991|.59990].69988{.79986{.89985|.92684].96983|.99883 070
Y=1.99989].95959(.59825[.99654].58637].94894[ +94343|.90846].86168[.79887|.71130[.57482|.51306}.38947(.12596 °

x=].0010C]|.02598] .0699¢].C9995].1659C}.29985].39980|.49975|.59970).69965|.79960|.89955[.92953!.96951.99850 100
¥=[.59967|.99937|.99803{.99632|.586161.96873[ .94322{.90826|.86149).79869[.71114[.57470|.51295).38939[.12593 *

x=|.00100].02588(.06972].0696C|.19920).29880].39840].4980C|.59760[.69719|.79679]|.89639|.92627|.96611].99500 200
¥=1.99733].99703]|.99565] .99399].58385).96646! «94102|.90613]|.85947].79682]|.70948}.,57335].51175|.38848].12564 *

X2 |.00099]|.02959| 06905 «C9864]419728|.29592]439456(.49320|.591684[.69049].78913(.88777|.91736[.35682|.98542 300
¥=].99092].55062]|.98930| .5E760|.97753|.96025|.93497].90031}.85395{.79170],70492].56967].50846|.38598].12483 *

X=].€0097].02902]| .06772| .C9675].19349[.29024] .38699|.48374|.58048}.67723|.77398|.87072].89975|.93845]|.96650 400
Yx!.97819).97750]|.97659|.97492|.96497]|.74792|.92296}.88875|.84298].78154}.69587|.56235}.50193]|.38103].12322 -

X=1.00094|.02806) .06548]|.C9354| 18708} .28062|37417}.46771]|+56125|.65479|.74833|.841871.869941.90735|.93448 500
Y= |.55647|.95618].95490| .95327|.54354|.92686| .90246|.86901[.82426[.76417|.6B041|.54986|.49078).37256(.12049 *

X=].00089] .02656].06198| .08854|.17709(.26563].35418].44272|.53126(.61981(.70835].79689|.82346}.85887).88455 600
v=].92209].92181) .92058].91900|.50663|.89355|.87003).83777[.79463|.73671[.65595|.53010|.47314].35917|.11616 °

X=1.00081({.02432(.05674]|.08106[.16211|.24317(.32422].40528(.486331.56739[.64844(,7295G|.75382]1.78624(.80974 700
¥Y=1.86934).86908|.86792}.86643|.85759|.84243].82025|.78985).74917}.694561.61843].49977|.44607].33862|.10951 ¢

Xx=1.C0070]|.02C96| .04890] .06986].13571|+.20957[.27943[.34928.41914),48900|.55886(.62B71|6456T{.67761|.69787 800
Y=|.78730|.7€7C6|.78601|.78467]|.77666].76293].74285|.71531[.67847].62902]|.56007|.45261|.40398|.30667|.09918 M

X=],00052].01562|.03644(.05206].10412].15617].20823[.26029|.31235[.36440].41646|.46852|.48414(.50496/.52006 900
va|.664713].64693| .64607].64496].63838|.62710].61059(.58795[.55768].51703(.46035)1.37203(.33205|.25207].08152 *

X=|.00044].01327]|.03096] .04423|.C084¢).13269.17693].22116].26239|.30962|.35385]|.39808[.41135/.429051.,44187 930
Y= }.58053].58035! .57958] .57858|.57268).56256| «547751.52744(4.50028][.46382].41297|.33374},29788|.22613|.07313 *

x=|.00030].0¢887}.02069|.02955|.C591C{.28865|.11820|.14776]|+17731|.20686|.23641].26596|.27483].28665]1.29522 970
Yo |e44366|.44253]|.44293] .44218]43766).42993{.41861].40309).38233].35446].31561|.25506].22765}.17261[.055089 *

x=].c0005|.00164]|.00382|.00547}.C1C95|.01642).02190|.02737]|.03285|.03832|.0438C{.04927].05C91}.05310].05469 999
Y= |o14418|14413].14394|.14370].14222].13972].13604}.13099}.12425].11519|.10257].0828%|.07398}.056l6 .OlﬂlfJ *




TABLE #t VALUES OF x/a, y/b AND z/c

as=2.00 B=3.00 Y =5.00 z

x=].00100].03000[.07000] .1cc00}.20000].30000].40000].50000].60000].70000].80000].90000|.93000].97000].99500
y=|.99999}.95570|.9983¢} .99666.98648) .96905] .94354| .90856].86177{.79896].71138].57489|.51312].38952[.125q97| <001
x=}.00100].03000|.07000].10000].2¢c00].30000] .400cn].50000}.60000].70000].80000].90000].93000].97000].99900
y=1.99999[.95570[.99836( .55666|.98¢48].96905].94354[.90856.86177|.79896].71138].57489f.51312[.38952[. 12597 =030

X= [.€C0100|.03000|.07000}.10000].2CC0OC|.30000|.4C000}.50000).60000|.70000|.8000C].90000}.93C00|.27000].%9900
Y% |e99999[.95970| .998356] +99665|.58648|.96905] .94354.90856§.86177|.79896|.71138].57489|.51312|.389521.12597 070

X=[,00100|.02000|.0700C] .1C000].2CCOC].30000|.40000}.50000].60000|.70000]|.80000|.90000|.93000|.97000).99899 o
¥=[.99999]|.99970| 998361 .99665]| .58648]| .96905| .94354|.90856[.86177|.79895]|.71138|.57489}.51312].38952].12597 10

X=|.00100]|+03C00]{.C6999] .05998|«19997|.29995|.39994}.49992|.59990|.69989|.79987].89986].92985|.96984|.99884
Y= |.99589(.96559(.99826] .99655].58638].96825( .94344|.90846[.86168{.79887.71130|.574831.51306[.38948(.12596 -200

X=[.00100]|.02996] c06991} .£9988|.15976].29964] .39951[.49939|.59927|.69915]{.79903|.89891| .92887}.96882|.99779
Y2 |.99919| .S9B89].99755] .59585|.98569|.96827]1.94277].90782|.86108|.79831|.71080|.57442|.5L270].38920|.12587 - 300
X=|.C0C99].02585( .06964| .C9949|,15897|.296846( .39795]|.49743(.59692[.69641(.79589|.89538].92523|.96502].99337
Y= ].99657|.95628| .99494] 99324 .68211[.96573]| .94031|.90545]|.85882|.79622|.70894|.57292|.51136|.368819).12554 =400
X=|.00098|.02953|.06890] .CSB43|.19£685].29528] .39370{.49213].59055|.68698[.78740}.88583]|.91535).95472|.98327
Y= §.58947).968918] .98785].98616|.6761C).95835.93361|.89900.85270].79055].70389].56884}.50772].38542}.12465 =500

X=1.00096].02881|.06722|.C5603}.19207|.28810|.38413|.48017|.57620].67223|.76827|.86430].89311[.93152].95937
Y= [.97338|.972C9].97179| .97012].96022|.94325|.91842|.884371.838083|.77769]|.69244].55958].49946].37915.12262 - 600

X2 [.00091]|.02736]|.06385| .C9121}.18242.27363| .36484|.45605]|.54726|.63B47]|.72968|.82089}.84825|.88474].91119
Y=]a94051(.94023]|.93897]|.63736].92780(.91140].88741]|.85451]|.A1050]|.75143]|.66906|.54069}.48259|.36635].11848 - 700

x=).co082|.02460| .05740]| .08200( . 16395].24599] .32798].40998].49197[.57397[. 65596 .73796( . 76255].79535] . 81913
v=|.87604).87578| .27461].87311| .e642¢C|.84893] .82658|.79594| . 75495 .69992|.62320].50363] .44951.34124].11036] -800

X=|.00064|.01920].04480| .06399|.12799}.19198(.25597|.31996|.38396(.44795|.51194].57594|.59513].62073).63929

¥Yx].74260]|.74238| .74138|.74012].73256(.71562]|.700671.67470].639951.59331}.52827}.42671|.38104|.28926|.09355 <900

X=].00055].01655[.03862| «05516[.11033].16569|.22066|.27582|.33099].38615].44132|.49648}.51303|.53510|.55109

¥=|.67262).67242]|.67152].67038].€63531.65181|.63465]|.61112[.57965].53740].47849|.38669].34514|.26200|.08473 -930
200038]{.01128].02631|.03759].C7517[.11276].15034|.18793].22551|.26310].730068|.33827].34954|.36458[.37548 910

«52081|.52065}.51996| 51907451377 .50469] .49160].47319.440882].41610|.37049)1.29941].26724]|.20287].06%61

X=].€C0C07|.0C212| .00494] .00706(.C1413].02119|.02826}.035321.04238].04945[.05651].06358].0657C|.06852{.07057
Y=|a17089].17C83].17061|L7031|.16858].16560{.16124].15526[.164726].13653]|.12156[|.09824|.08768}.06656].021513 - 999

— , 7. == —
a=2.00 B=5.00 Y =5.00 z

X=|.00100 .030061.07000 «1CC00 .200001.30000 40000 .50000|.60000|.70000}.80000{.90000|.93000).97000]|.99900 001
Y2 [e99999].96582].59902}.55799}.99187].98131[.96573/.946409|.91461}.687401|.81519).71738].67009[.56796].28851 °
X=1.€0100(.03600[.07000|.10000].2CCO0.30000.40000.50000(.60000f.70000|.80C00|.90000(.93000(.97000].99900( g3
¥=1.999991.66682].99902].5%799].99187|.98131].96573|.94409|.91461]1.87401§.81519{.71738]|.67009|.56796}.28851 ¢
X=l.C01C0[.02000|.070C0|.1C000].2CC0OC|.30000|.40000].50000{.60000|.70000}.8000C|.90000|.93000(.97000].99900 070
¥=].69999].99582|.99902| 9979959187 [.98131|.96573|.94409}.91461(.87400|.81519].71738|.67009{.56796|.28851 .
X=].001001.02000|.07000|.1€000|.20C0C|.30000]|.40000(.50000].60000(.70000|.80000[.90000{.93000}.97000/.99899 100
¥=|+59699[.95582| .99902].99799|.59187|.98131|.96573|.94409)1.91461}.87400|.81519]|.71738[.67009|.56796|.28851 *
X=1.,00100].03000).C6999.05998).19997].29995].399941.49992).,59990}.69989).79987].89986].92985/.96984).99884 200
Y¥={e99994]|.99576}.99895[.59793]|.99181].98125] .96567|.94403|.91455{.87395|.81514].71734|.67004[.56792|.28849 *
X=1.C0L00}.02996].06991]|.09988).15976|.29964].39951].,49939].59927].69915]|.79903|.89891|.32837|.96882|.99179 300
¥Y=}.99951[.94633{.99853| .56751}.99139[.98084).96526].94363}.91417}|.87358|.81480|.71703]|.66976{.56768(.28837 *
X=1.00C99].02685| .06964].C9949|.15897.29846].39795].49743|.59692|.69641|.79589|.89538]|.92522(.96502|.99387 400
Y2 [.89794}.96776).99696].99594|.58983[.97930] .96374.94215].91273].87221|«81352|.71591|.664871[.56679]|.28792 “
X=1.00098]|.02953].06890| .C5843|.19685]|.29528|.39370|.49213|.59055].6B8878|.78740|.868583{.9153%).95472].98327 500
¥=]a69367[.95349|.99269] .99168].58555[.97510[.95962].93811(.90882}.86847(.81003}.712841.66585|.56436(.208669 ¢
X=].00096|.02881]|.06722}.09603]|.19207|.28810]|.38413|.48017[.57620].67223[.76827|.86430(.89311].93152]|.95937 600
¥Y=0.58394| .9E276]1.58297|.98196|.57594.96556]|.95022].92893].89992|.85997]1.80210].70586|.65933|.55884|.28338 *
X=|.C0C91].02736[.06385].C9121].18242{.27363].36484].45605]|.54726|.638B47|.72968|.82089|.84825}.884T74}.31119 700
¥Y=|.96387|.96369{.96292}.9¢6193]1.95£03(.94%86].93084|.90998{.88156].84243|.78574].69146|.64587}.54744[.27809 °
X=].C0082|.02460]| .C5740}.082001.16399]|.245991.32798].40998.49197)1.57397}.65596].73796].76255|.79535]/.81913 800
Y=1e92367}.92350].522761.221811.51616].9086411.892011.97202(.84479).80729].75297.66262|.61894(.52461].26649 *
X=}.00064}.C1920].04480) .06399[.1279G].19198}.25597].31996/|.384396].44795|.51194].57594|.59513]|.62073]|.63929 900
¥=].83647|.82632]| .B3565| .83480|.£2667|.42085|.80781|.78971.765051.73108|.68189|.6C007|.56051|.475C8B|.24133 ¢
X=1.00055|.01655(.03862].C5516).11033].16549}.22066|.271582].33099].38615|.44132]|.4964B[.51303]|.53510}.55109 930
¥=1.780825|.78811]|.7874€]| .78667]|.78184|.77352|.76124).764418|.72094).68893|.6425%8[.56548|.52820}.44769|.22742 c
X=1.€0038].01128]|.02631|.03755|.C7517|.11276].150341.18793].22551|.26310].30068]|.33827|.34954]|.36458].37548 970
Y2 |e67609) .67597).67543| .67474|.67G6C]|.06346].65293}.63829.61836).59091].55115}.48502}.45304{.38399].19506 *
X=].C0CC7{.0C212]|.C0494] .00706;.C1413].02117]| .02826].03532}.04238].04945]|.05651]|.06358].06570].06852]{.07057 999

Y= |e34644].34637].3461C] .34574].34262].33996] .33456].32707].31685|.30279|.28241{.24853|.23214]|.196176].C9995




TABLE 1| VALUES OF x/a, y/b AND z/c
a=3.00 [=3.00 Y =3.00 z
x=1.60100).03000{.0700¢].1c000}.20000|.30000|.40000[.50000}.60000|.70000}.80000(.90000|.93000].97000].99900 001
v=].99999].95599].99989] .95967{.69733].99092|.97819].95647].92209|.856934}.78730{.64713|,58053].44366].14418 *
X={1.¢0100|.03000]{.070C0}.10000]|.2cC00|.30000] .40000|.50000[+59999|.69999].79999{.89999].92999|.96999[.99899% 030
¥=1.99999]|.95998]|.99988] .$5966|.99732|.99C91{.976819|.95646(.92208].86933].78729|.64712].58052]|.44366].14418 M
x=|.001¢0].02000].06599|.€9999].15558|.29997].39995].49994}.59993].699921.79991|.89990|.92989]|.96989[.99889 070
¥=|.59989{.95588]|.99977{.99955|.69721).99080| .97808|.9563671.92198|.86924|.78721].64705].58C46}.4436]1|.14416 °
Xx=].00100]|.02999]|.06998].C5997].19993}.29990| .39987]|.49983|.59980].69977|.79973|.89970(.92969].96968].99867 100
Y= {.59967}.99966|.99955].99933]|.59699{.99059| .97787}.95615|.92178|.86905|.78704]|.646911.56033]|.44351]1.14413 .
Xx=].00100]|.02992|.06981] .06973]|+19947]|.29920|.39693|.49866|.59840{.69813].79786|.89759|.92751].96741}.99633
¥={.99733|.99732|.59721[ .59699.59466|.98827].97558]|.95391[.91962[.86701].78519}.64540|.57897].44247|.14379 200
X=].c0099]|.02973}.06936].C9909].19818|.29728] .39637|.49546[.59455|.69364].79273(.89183|,92155(.96119}.98993
v=}.99092]|.95¢91]|.99080| .55059|.98827].98192]|.96931].94778|.91371|.86144[.78015|.64125]|.57525]|.43963|.14287 - 300
Xx=|.00098].02935| .06847].C9782].16564}.29346].39128|.48910(.58692|.68474|.78256|.88038|.90972(.94885|.97722 400
Y=2|.57819|.97819|.97808]|.97787|.97558]|.96931| .95686[.93561|.90198|.85038|.77013]|.633021.56787}.43399].14103 M
=1.00096]|.02869|.06695].C9565]|.19125].28694).38259].47823|.57388|.66953]|.76517|.86082[.88951].92777}.95551
Y= |.95647|.95646).95636|.95615|.65391|.94778].93561|.91483|.98194]1.83149(.75302|.61896}.55525}.42434|.13790 +300
Xz |.C0092|.02766).06455]|.C9221|.18B442]|.27663|.36883|.46104].55325].64546|.73767|.829E8 .85754|.39442|.92117
¥=|.92209|.92208)].92168|.92178|.91562).91371|.90198|.88194|.85024|.80161(.72596].59671(.53530].40909(.13294 + 600
Xx=|.c0087|.02608]|.06085].08693).17387].26080| .34774[.43467[.52160|.60854|.69547|.78240|.80848]|.84326]|.86847
Y=1.86934]|.86933|.86924].86905]|.86701].86144(.85038|.83149|.80161(.75575].68443|.56257|.50467].38569].12534 700
=1.00079].02362].05511|.07873|.15746].23613|.31492}.39365|.47238|.55111].62984|.70857{.73219(.76368|.78651 800
Y=|.78730].76729].78721{.78704|.78519[.78015| .77013}.75302|.72%96|.68443]|.61984|.50948].45705]|.34929{.11351 -
x=|.00065|.01941|.04530] .06471]|.12543).19414|.25885}.32356]|.38B281.45299].51770|.58241|.60183]|.62771].64648
Y= |.64713]|.66712].64705].64691].6454C|.64125(.63302].61896].59671{.56257{.50948].41877].37567]|.28710{.09330 <900
x=|.00058|.01742]|.04064|.05805|. 116110 |.17416].23221).29026|.34832|.40637(.464462{.52247|.53989]|.56311].57995 930
v=].58053].58052|.58046|.58033|.57897).57525] .56787}.55525|.53530|.50667.45705|.37567{.33701|.25756(.08370 *
x=|.c0044]-.01331].03106].04437|.CB873|.13310]|.177461.22183]|.26620}.31056(.35493].39929].41260].43035].44322 97
¥=1.44366].443661.44361|.44351[.44247}.643963|.43399[.42434,.40909{.38569].34929].28710{.25756|.196831.06397 +970
x=|.c0014}.0C433].01009|.01442].C2884].04325].05767|.07209|.08651|.10092[.11534).12976|.13409].13985[.14403 999
=].14418).14418] .14416].14413|.14379|.14287].14103).13790].13294|.12534|.11351}.09330)1.08370]/.06397].02079 M
a=3.00 B: 3.00 .Y =5.00
x=|.c0100]|.03cc0|.07000|.10000|.20000|.30000(.40000{.50000[.60000}.70000}.80000}.90000 FQ)OOO +9700C|.93900 001
¥=1.99999]|.6$999]|.99989}.99967|.99733] 99092].97819].95647[.92209|.856934|.78730[.64713].58053|.44366].144l8 *
x= |.€0100].02000].07000}.10000}.2CC00{.30000].40000|.50000}.60000}.70000}.8000C|.9000C|.93C00}.97000|.99900 030
Y2 ).99999].96699[.99989].96967].99733]|.99092|.97819].95647|.92209|.86934[.78730[.64713[.58053}1.64366[.14418 °
x=|.00100].02000].070¢0].10000}.2CC0C|.30000{.400C0[.50000!.40000.70000|.80000|.90000|.93000f.97000|.999C0 070
=1.99999].99599(.99989] .99967§.59733|.99092].97819.95647|.92209|.86934]|.78730|.64713|.58C53|.44366]|.14418 M
x=|.00100]|.03000].07000| .1C000|.2000C].30000}.40000).50000].60000[.70000]|.80000|.90000(.93000|.97000(.99900 100
¥=|.99999]|.99599|.99988] .99966(.69732{.99091[.97819].95646].92208}.86933|.7B73C|.64713|.58052]|.44366].14418 *
x=|.00100].03¢C0]|.06999]|.09999|.19998].29997|.39996].49995[:59994].69993[.79991(.89990|.92990}.9699C].99889 200
¥=].99989].95588].99972].99956].99722}.99081|.97809|.95636[.92199[.86924|.78722|.64706|.58046].44361].14416 ©
X=|.c0100}.02558] .06994].C9992|.19984|.29976| .39968].49959].59951].69943|.79935|.89927|.92625[.969211.99819 300
=[.99919].96918].99908] .93886.99€52].99011|.97740.95569}1.92134|.86863}.78666]|.64660|.58006[.44330{.14406 °
Xx=1.00100].02990].06976].C9966].16631[.29897|.39863|.49829(|.59794[.69760|.79726(.89692|.92681[.96668]|.99558 400
v=2|.996571.99¢57]| .99646] .99¢£24].59391[.98752].97484].95319[.91893|.86636|.78460(.64491|.576854]|.44214|.14368 N
=].,00099].02968].06926] .05895[.19786|.29684).39579(,49474[.59368|.69263|.79158(.89053[.92021|.95979[.98848 500
Y=]|.68947].98946]|.98936].98914).58683|.98049|.96790|.94640[.91238].86019|.7790L|.64032|.57441|.43899).14266 *
X=].00697].02520|.06814].09734}|.19468|.29201|.38935|.48669}.58403.68136|.77870|.87604|+90524(.94418].97240 600
¥=4§.97338|.97337|.97327]|.97305]|.97C77|.96454}.95215|.931C0[.89754[.84619|.76634|.62990[.56507|.43185|.14034 °
Xx [.C0C94[.02822].06584|+09405]|+1881C|+282i5}.37620(.47025][.56430(.65836(.75241|.84646]|.87467]|.91229 «93957 .700
Y=].94051).94C50]|.94040|.54019].93799|.93197|.92000|.89956]|.86723.81762|.74046].60863[.54599(.41727|.13560
x=}.00088|.02628]|.06132|.08760|.17521].26281].35042|.43802|.52563[.613233.70083(.78844(.81472|.84976}.87517 800
Y= ].87604|.87¢03]|.87594|.87575|.87370|.86809|.85694|.83790|.80779|.761581.68971]|.566%91}.50857|.38866/[.12631 *
X= 1.00074|.02228}.05198|.07426].14852].22278}.29704|.37130).44556].51982|.59408].66834]1.69062.72032|.74186 900
Y= [,74260).74259| 74251 .74235[.74C61}.73586|.72641}.71027[+684741.564557|.58465(.48056].4311C1.32946|.10707 *
x=|.00067]|.02¢C18]|.04708].06726}.13452]).20179[.26905].33631|.40357].47084[.53810}.60536].625541.65245].67195 930
Ya|.67262]|.67262].67255].67240§.€7083|.66652]|.65796].6%334[.62022].58474].52956.43527|.,39048]|.29842]|.09698 *
=1.€0052|.01562].03646|.05208].1C416].15624.20832}.26040[.31249].36457]|.41665).46873|.468435].50519|.52029 970
¥=|.52081].52C81[.52075|.52064[.51942{.51608].50945|.49814[.48023).45276}.41003}.33703]|.30234].23106|.07509 *
Xx= }.00017].0C513].01196].01709;.C3418}.05127f.06835}.08544}.10253|.11962|.13671}.15380|.15892[.16576].17071 999
Y={,17089].17088].17087|.17083].17C43]|.16933[.16716].16345]|.15757|.14856].13454].11050}.09920].07581].02464 *




P

TABLE |l VALUES OF x/a, y/b AND z/c

aw=3.00 B=5.00 Y = 5.00 z
x=].00100].03000|.0700¢|.1c060|.20000}.30000|.40000|.50000|.60000|.70000|.80000|.90000|.93000|.97000|.99%00 001
Y= 1.99999|.55999}.99993|.99980}.99e35}.99454|.986086|.97365}.95250|.91942|.86633].77018|.72159|.61409|.31285 *
%x=|.c0100{.02000].07000|.10000{.2CCOC}.30000}.40000/|.50000}.60000].70000|.80000}.90000].93000|.97000},99900 030
¥=]e99999{.95599].99993].999801.99839].99454] .98686{.97365|.95250|.91942.86633]|.77018}.72159|.61409|.31285 .
x=|.00100].02000].07000|.10000|.2CcC0C}.30000}.40000].50000].60000|.70000}.80000]|.90000},.93000].97000}.99900 070
¥=].99999].99599|.59993|.99980|.55839]|.99454] .9B6B6|.97365].95250|.91942|.86633|.77018{.72159]|.61409|.31285 *
x=|.00100|.03000}.07000).10000|.20000}.30000{.40000|.50000].60000|.70000|.80000|.90000].93000.97.000}.99900 00
¥=|.59999]|.99999}.99993|.99980|.59835{.99454].98686[.97365].95249].91942}.86633|.77018].72159].61409}.31285 -1
X=[.00100].03¢€C0|.06999].05999]|.19998}.29997|.39996|.49995|.59994].693993].79991].89990|.92990(.96990}.99889 200
¥= [.99994|.96993|.99987| .99974|.99833].994408|.98680|.97358).9526441.91936[.86628|.770L32]|.72155}.61405}.31283 ¢
X=1.€0100].02998] .06994].09992].15584).29976| .39968]|.49959|.59951[.69943.79935}.89927|.92925}.96921|.99819 300
Ya].99951[.96951]|.99944} .95931|.99791|.99406|.98638|.97317|.95203}.91897|.86591|.76981|.72124}.61379).31270 .
X= {.00100|.02990]|.06976}.09966].15531].29897].39863|.49829].59794|.69760{.79726(.89692].92681|.966681.99558 400
¥»1.99794|.99794]|.59788}.99774|.59634|.99250] .98483|.97164(.95054|.91753|.86655].768560).72011}.612R2],31221 *
X=1,00099}.02968|.06926|.C5895|.19786|.29684{.39579|.49474|.59368(.69263|.79158}.89053{.92021].95979]|.98848 500
Y= |.59367[.99367|.59360[.99347|.99208|.98825|.98061).96748|.94647(.91360(.86085].76531].71703}.61020|.31087 *
X=|.00097}.02920|.06814] .CS734[.19468].29201|.38935).48669|.58403.68136|.77870].87604|.90524].94418].97240 6
¥=[.98394].96394|.98387[.98374].9823¢}.97857|.97101).95801(.93720.90465|.85242]|.75781|.71001}.60422].307u3 - 600
X=|.C0€94|.02822] .06584|.C9405|.1861C|.28215] .37620|.47025]|.56430|.65836|.75241}.84646].87467}.91229(.93957
Y=|.96387|.96386|.563B0[ .96367]|.96232]).95861].95120.93847(.91808|.88620].83503|.74235].69552(.59190}.30155 - 700
x=|.00088]|.02628[.06132|.08760|.17521].26281}.35042|.43802|.52563]1.61323|.70083|.78844].81472}1.84976|.87517 800
Y= |.92367].92366{.92360}.92348]|.52218].91862| .91153|.89933[.87979[.84924|.80020|.71139].66651[.56721|.28897 *
X=|.00074]|.02228].0519€8| .07426|.14852(.22278].29704|.37130}.44556|.51982|.59408}.66834|.69062]1.72032].74186
Y= |.B3647].83647|.83642|.83631|.83513,83191].82548].81443]|.79674|.76907[.72466].64424].60360].51367].26169 900
x=1{.00067]|.02018].04708] .06726}.13452[.20179.26905|.33631{.40357|.47084[.53810].60536|.62554].65245]|.67195
v=}.78825[.78825|.78820].78809).78650).78395|.77789{.76748].75080}.72473].68289|.60710|.56880[.48405{.2466l1 +930
X=1.00052]|.01562]|.03646[.C5208].1C4l6}.15624f.2C032].26040(.31249{.36457]|.41665].46873|.48435§.50519|.52029 7
Y=1.67609|.676C9).67605].67596|.67501].67240] .66721]|.65828|.64398{.62161|.58572].52072|.48787|.41518].21152 +970
X=|.00017].0C513}.01196|.01709]|.C3418}.05127|.06835]|.08544|.10253|.11962[.13671|.15380[.15892|.16576[.17071
Y= |.34644].34643 .34641{:34637 «34588|.34454] .34188|.33731}.32998}.31852}.30013].26682}.24599].21274].10838 «999

a=5.00 B=5.00 Y =5.00 z
x=|.c0100]|.030¢0|.c7000].1Cc000|.2¢C00}.30000|.40000}.50000(.60000|.70000|.80000).%0000].93000(.97000}.99900 001
Y=1.99999{.95599|.99999].99999|.99994|.99951|.99794].99367[.98394|.96387{.92367[.83647|.78825(.67609].34644 °
Xx=|.c0100(.02000(.07000].10000{.2CC0C].30000].400C0|.50000]|.60000]|.70000[.B80000{.90000[.93000|.97000[.99900 030
¥=1.59999}.95699]|.99999|.95999{.59994|.999511.99794[.993671.9839.4{.96387|.92367|.83647|.78825|.67609].34644 *
X=|.Cc0100}.02000(|.070c0].1C000]).20C0C]|.30000}.40000].50000[.60000|.70000(.80000|.90000(.93000}.97000[.99900 070
Y= }.59999].99999{.99999.99999}.55594{.99951 | .99794[.99367|.93394 (.96387[.92367|.083647(.78825]|.67609[.34644 *
x=].00100].03¢C0|.07000}.10000|.20000|.30000}.40000{.50000].60000(.70000/.80000(.90000(.93000|.97000].39900 100
Y= |499999.99999|.99959].999991.56593|.99951| .99794].99367|.98394|.96387[.92366(.83647|.78825|.67609].34644 *
X=].C0100]|.03€00]|.07000]|.09999]|.19999].29998|.39997[.49997|.59996|.69996[.79995].89994].92694]|.96994{.99894% 200
¥=|.99994].95594{.99994].99993|.95687]|.99945|.99788[.99361].98388].96381[.92301].83642|.78820}.67605(.34642 *
X=|.00100]|.02999{.06997].€9995|.1659C|.29985|.39981|.49976]|.59971[.69966[.79961{.89956].92955[.96953].99851 300
¥2].99951].95951|.99951[.99951].65645]|.99903].99746|.99319}.98346}.96340).92322(.83607|.78787].67577]|.34627 *
Xx=|.00100[.02994|.06986[.C9979|.19559].29938|.39918].49897(.59877.69856|.79835(.89815|.92809]|.96801|.99695 400
¥=].69794].99794}.99794).99794|.59788).99746).99589].99163|.93192}.961£89].92177[.£3475].78663].67470|.34572 ¢
X=].00099}.C2681).06956|.€9937|.19873|.29810{.39747|.49684|.59620.69557].79494|.89430|.92411].96386].99268 500
¥=|.69367].99367[.99367].99367[.59361[.99319|.99163}.98738|.97771[.95777|.91782|-83118[.78326(.67182].34424 *
x=|.c0C98|.02952|.06888|.05839].19679|.29518[.39358|.49197|.59036].68876|.78715[.88555]|.91506|.95442].98296 600
¥=|,983964).98394|.98394].98394].98388[.98346]1.98192}|.97771|.96814].94839].90883].82304|.77559[.66524].34087 °
X=1.00096].02892].06747].09639|.19277]|.28916}.38555|.48193/.57832|.67471}.77109(.86748}|.8964C].93495(.9629C 700
=1.56387|.9€387].96387]1.96387]1.56281].96340|.96189|.957771.94839[.92904].89029|.80625].75977[.65167|.33392 *
Xz |.00€92|.02771|.06466(.C9237|.184731.27710].36947{.46183]|.55420}.64657|.73893[.83130/.85901].89596(.92274 800
¥=1.92367].92367|.92367|.92366].52361].92322|.92177}.91782|.90883].895029(.85316 «77262]|.72808(.62449].31999 ¢
X=].00084[.025C9|.05855|.08365]|.161726[.25094].33459|.41824].50188.585%3|.66918|.75283]|.77792|.81138).83504 900
¥=1.83647).83647|.836647|.83647|.£63642|.83607}.83475].83118(.82304[.80625|.772621.69969|.65935).56554|.28978 *
X=|.00079]|.02365|.05518|.07882|.15765].23647].31530|.39412].,47295].55177|.63060].70942|.73307|.76460|.78746 930
Y=|.78825].78825|.78825|.78825).7e82C|.78787|.78663].78326].775591.75977|.72808].6593%|.62134}1.53293]|.27308 *
X=1,00068).02028] .04733|.06761}.13522|.20283}.27044).33805].40566}.47327|.54088(.60849|.62€77].65581|.67542 970
Y= |.67609].67609(.676C9].67609).67605|.67577} .67470|.67182]|.665241.65167[1.626491.56554].532931.45710|.23422 ‘
X=].00035]|.01039].02425].02464,.C6626|.10393]{.13857|.17322|.20786[.24251|.27715}.31179]1.32219|.33604].34609 999
Y= [.34644].34864].34644}.346644].366461].34627}.34572|.34424}.34087].33392|.31999}.28979|.27308].23422]|.12002 *

41



Lo

TABLE Il VALUES OF x/a, y/b AND z/c
a=5.00 3= 5.00 Y=10.0 z

x=1{.00100{-03000].07000].10000{.20c00.30000(.40000 |.50000].60000 |.70000].80600|.90000(.93000{.97600 {.99900 001
v=[.99999].955991.99999].55999].999941.99951|.99794 | .99367}.98394 |. 96387 . 92367 . 83647 |. 78825 |.676C9 ). 20644 | 0O
x= |.€01001.03000| 07000110000 .2€¢0C {30000 | 40000 |, 50000 | .60000 | 70000 {.80000.90000 . 93C00 . 97000 .99900
¥=[.99999[.95599[.99999].95999].95594|.99951].99794 |.99367|.98394 |.96387(.92367].83667]|.78825). 67609 |. 34844 ] <030
x=|.00100.03000[.c7000].10000|.2¢coc|.30000|.4000¢].50000].60000|.70000].80000}.90000].93000(.97000].99900 7
v=|.99999].99999|.99999].99999}.59594}.99951 | .69794 |.99367|.98394 |.96387].92367).83647|. 78825 |.67609].34644] <070
x=1{.00100|.03c00|.07000|.1c000].20000}.30000].40000].50000}.60000|.70000|.80000.9000c}.93000].97000}.99900 o
v=1.99999).95999).59999).99999).55594].99951].9979¢ . 99367 [. 98394 |. 96387 |.92367).83647]. 78825 ]|.67605]. 34644 =10
x=[.¢0100].03000].07000|.10000].2cc00].30000].40000]|.50000].60000 |.70000[.80000{.90000(.93000].97000].99900
¥=(.99999|.95599).99999|.99999].99994|.99951]|.99794(.59367|.98394|.96387.92367|.83647|.78825].67609]|.34644] <200
x=|.c0100}.03000(.07000].10000).2ccoc].30000] .40000f.50000].60000}.70000].80000).90000].93000}.97000).99900
¥=x].99999]|.96699}+99999|.95999]|.69993|.99951|.99794|.99367]|.9832941.96387|.92367|.83647|.78825[.67609]|.34644 - 300
x=1].00100(.03000].07000].10000].20c0¢|.29999].39999].49999{.59999|.89999].79998].89998|.92998|.9699a (. 99898 o
=1.99998|.99998(.99998).99998].55592]|.99949| .99792(.99365].98392|.56385|.92365|.83646|.78823]|.67608|.34643] 40
X=1,00100|.02999(.06999].05998].19996].29994] .39992].49990|.59988].69986|.79984|.89982]|.92982].96981|.99880
Y= §.99980(+99980|.99980].99980[.56574|.99932|.99775|.99348]1.98375|.963681.92349[.83631|,.78810[.67596}.34637 =500
x=1.00100].02596[.06992{.c9988].15576] .29964].39952(.49939|.59927|.69915|.79903|.89891.92887].96882}.99779
Y=1,99879|.96879|.99879|.69879(.99872].99830.99673|.99247[.98275].96270]|.92255|.83546}.78729|.67528|.34602 + 600
X=|.C0C99|.02983|.06960] .09943].15886|.29829] .39771|.49T14|+59657|.69600]|.79543|.89486].92469].96446[.99329

Y= 1.99429].96429]|+99429 .99428].55422|.,99380] .99224|.98799].97832|.95836].91839|.83169[.78375].67223}.34446 =700
x=).60c58|.02933|.06843] .COT75|.19551|.29326.39102].48877|.58652|.58428].782¢3].87978].90911].94821|.97656
Y= |o9T7754[e97754| 97754977541 .67748].97706(.97553[.97135[.96184|.94222[.90292{.81769|.77054.66091[.33865 -800

=1.00092)402753]|.06425]|.C9178[.18356|.27535|.36713].45891[.55069|.64248|.73426|.82604[.85358].89029[.91691
v=|.91782].91782|.91782]|.91782]|.61776.91738[ .91594{.91201|.90308(.88466|.84776|.76774|.72347|.62054|.31797] ~-900
X= |.00088[«02628[+06132|067T61{.17521[.26282|.35042{.43803([.52563{.61324}.70085|.78845}.81473[.849786(.87518
v=|.87606|.87606}.87606|.87606].87600].87563| .87426).87051].86199].84440].80919|.73280].69055).59230{.30350| +930
X +C0077].02296)] .05357|.07653].15307].22960| .30613].38267|+45920|.53573].61227|.68880].71176[.74237].76457

Y «T65331.76533].76533|.76533|.76528)].76496|.76376].76069|.753041.73768|.70691].64018]1.60327).51744].26514 -970
x=|.00040(.01193].02784) 03978 .07555].11933| .15910(.19888|. 23865 |.27843].31820|.35798]. 36991 (. 38582, 39735 |

Y «39775].39775] 39775 .39775].39773].39756|.39693].39523|.39136(.38338}.36739|.33271].31353|.26892].13779 - 999

a=10.0 B=10.0 Y =io.0 z

X=1.00100}.03000].07000|.1000C|.20C00}.30000|.40000}.50000(.60000}.70000|.80000}.90000}.93000}.97000].99900 001
¥=1e99999].95599] 99999} .95999}.99999].99999| .99999|.99990}.999391.99714].98871].95803][.93598|.B7483|.63068 *
Xx={.€0100}.03000] .07000} . 10000} .2€COC] . 30060 .40000].50000. 600001 . 70000 . 800C0 . 90000/ . 93000/.97000|.99900] 30
Y£1.99999}1.99599].59999}.99999[.59999[.99999] .99999|.999901.99939{.997141.98871].95803(.93598|.87483].63068 *
x=1.00100].02600(.07000] . 10000 . 2000¢| 30000 .40000 .50000 | . 60000 |. 70000 . 80000[.90000 . 93000{.97000].99900] .0
Y=].59999]|.99999] .99999] 4 999991.55595].99999| .99999|.99990|.99939|.99714|.98871|.95803]|.93598|.87483[.63068 *
=|.00100(.03000].07000 . 1c000] . 20000 .30000} . 40000] .50000].60000].70000].80000|.90000(.93000].97000[.99900| .o
¥=1,99999}.96599| .99999| .99999|.99999|.99999[ .99999].99990(.99939|.99714|.98871].95803].93598]|.87483].63068 *
X=1,00100|.03000|.07000).10000|.20C00}.30000| .«C000|.50000}.60000|.70000|.80000|.90000|493C00].97000{.99900 200
¥=].99999).66699].99999] .89999}.99999] .99999] .99999] .99990}.99939].99714|.98871.95803).93598|,87483|.63068 °
x=.co100[.03000| .07000} . 10000} .2ccoc . 30000} .40000. 50000 .50000].70000}. 8000090000 . 93¢00] .97000].99900[ 4359
v=|.99999].95599] .99999{ .99999|.59999|.99999| .99999]|.99990].99939(.99714|.98870|.95803|.93598|. 87483} .63067] *
X=[.00100]).02000|.07000].1C000}].20C0C}.30000]|.,40000].49999]|.59999}1.69999]|.79999(.89999).92999|.96999|.99899 400
Y=[.59999{.99999} .99599] .99999].59595[.99999| .99998(.99989|.99938{.99713|.98876].95802|.93597].87482].63067] *
X=1,00100] «03C00] 06999 .€5999|.19998| .29997| .39996| .49995|.59994].69993|.79992).89991(.92991|.96991|.99890 500
Y= 1,99990].99590| «99990| «99990}.5959C| .99992| .999891.99980].99930|.99704[.98861|.95794(.935689[.87475|.63061 *
X=[,00100]|.02598] .06996] «.C$5994|.159881.29982] .39976[449970[.59964|.69958[.79951|.89945].92944|.96941].99839 600
v=].99939).95539] . 99939 .59939|.99939(.99939] .99938] .99930(.99879|. 99653 .98811|.95745].93541|.87430]. 63029
x=1.c0100[.02991(.06980| .C9971|.15543|.29914| .39886 | .49857[.59828|.6980071.79771].89742{ .92734]  96722] .99614] .0
va).99714]|.99714}.99714]| .99714|.59714[.99714|.99713]| .99704].99653].99429].98588].95529] .93330|.87233| .62387
x=].00099(.02966) .06921| .c9887|.19774].29661] .39548).49435].59322].89209]|. 79096} .88983| . 91950| . 95904 | .98772| 400
v=|.58871]|.98871} .98871f.98871|.58871|.98870|.98870].98861|.98811].98588].97754|.94721].92541].86495].62355] °
X=].00096]| .02874| «06706] «C%5580].19161].28741].38321(.479021.57482|.67062|.76642|.86223}.89097|.92929|.95707 900
Y= [.95803[.65803[.55803}.55803(.55803([.95803|.95802[.95794[.95745(.95529].94T721[.91782]|.89670(.83812(.60420 M

Xz |.00094]|.028C8| .06552] .C9360[.18720].28079} .37439].46799].56159(.65519].74878|.84238|.87046|.90790}.93504 930
v=}.93598]| .93598] .93598] .s3598}.93598| .93598 .93597{ .93589|.93541|.93330{.92541].89670|.87606[.81883].59030] *
X=l,CO08T]02625] «06124} OHT48| 17497} .26245] 434993].43742(.52490].51238[.69987(.78739(.81360].84859].87396 970
Y={,87483]|.87483).87483] .87483}.87483{.574B3} .874B2|.87475|.87430|.87233[.86495}.83812].R1883|.76533]|.55174 ¢
X=|.00063[.01892].04415] .06307;.12614].18920].25227|.31534|.37841]|.44147|.50454]).56761].58653].61176|.63004 999
Y= |.63068}.63068] .€3068}.63068].63C68].63068] .63067|.63061].63029|.62887|.62355}.60621].59030|.55174|.39775 ¢




TABLE 1il GEOMETRICAL AND INERTIAL CHARACTERISTICS OF GENERAL SOLIDS

b c vvg Xvg Yva Zyg vag vag Izv_g

ala a3 a b ¢ pa” pa’ pa’

«10 | 410 |+67725-03 |.16783 00 |.16783 00 [.24609 00 [.97227-05 [.36275-0% |.36015-04

+25| .20 | <33862~02 |.16783 00 [.16783 00 |.24509 00 [-23457-0% [19061-03 |.18944-03 | qu (.50
e50 | .25 | .84556~02 |.16783 00 [.16783 00 [.24509 00 |.215954-03 |.49384-03 |.55718-~03

«50 | «50 | «16931-01 |.16783 00 [.16783 00 |.24609 00 |.60767-03 |.12763-02 |.1114&-02 B~ 0.50
1.00 | «10 [.67725-02 [.16783 00 [.16783 00 |. 24609 00 [.36275-03 |.36275-03 |.71319-93 | .
1.00 .20 |.13545-01 [.16783 00 16783 00 |.24509 00 [.75244-03 |.762%4-03 [.16254-02 | oy, /0
1.00 [1.00 | «67725~01{.16783 00 16783 00 |- 24609 00 [«97227-02 (.37227-02 |.71319-02 .
1,00 {2.00 | «13545 00 |.16783 00 [.16783 00 [.24609 00 [+56385-01 [.56385-01 |. 14264-01

<10} .10 | .89011~03 |+17763 00 |-17763 00 |.29545 00 |+ 16286-05 |.52857-04 [.52263-04

-25 [ .20 [.44505~02 [.17763 00 {17763 00 |.29545 00 [.38393-04 [.28095-03 [.27490-03 | 4. 0.50
e50 | «25 | «11126~01 |.17763 00 [.17763 00 [.29545 00 [-24851-03 |.73353-03 |.80853-03 '
<50 | +50 | .22253~01}.17763 00 [.17763 00 |.29545 00 [.10179-02 |.19881-02 [-16L71-02 0.50
1.00 | 210 | 8902102 |-17763 00 |-17763 00 |- 29545 00 |-52857-03 |.52857-03 |-10349-02 | B=0-
1.00 | .20 [.17802~01 {.17753 00 [.17763 00 [.29545 00 |-11238-02 }.11238-02 [.2059B-02
1.00 [1200 | -83011~01 [-17763 00 |.17763 00 |- 29545 00 |-16286-01 |-16286-01 |.10349-01 | 7 = 3.00
1.00 [2.00 | 17802 00 |.17763 00 |.17763 00 |.29545 00 |.99238-01 |.93238-01 |.20698-01

«10) .10 | +15763-02 [.24958 00 [.24538 00 [.24538 00 |.29547-05 |.16623-03 |.16523-03

+25| 20 [.78814-02 [.24958 00 |.2¢538 00 [.24538 00 {.75715-04 |.85334-03 1.86996-03 | 4 o 50
250 | «25 {+19703-01 [.24958 00 |.24538 00 [.24538 00 |.57710-03 {.21749-02 |.25211-02

.50 | .50 | .39407~01 }.24958 00 |.2%538 D0 [-2453B 00 |.18467-02 |.50423-02 |.50423-02 B=1.40
1.00 | +10 | +15763-01 [.24958 00 [.24538 00 |.24538 00 |.14921-02 |.16623-02 [.31249-02 :
1.00| <20 | .31526-01 |.24958 00 |.24538 00 24533 00 |.30729-02 |.34133-02 [.62499-02 | 3 _ 4 40
1.00 |1.00 | .15763 00[.24953 02 |.24538 00 |.24538 00 {+29547-01 {.31249-01 [.312%9-01 .
1.00 [2.00 | .31525 00].24958 00 |.24538 00 ].24538 00 [-1477% 00 [«15)14 00 |.562499-01

«10| 410 |.20440-02 |.2730% 03 |.25451 00 |.28308 00 |.44751-05 [.25140-03 |.25102-03

.25 | .20 [.10220-01 [.27304 00 |.25451 00 |.28308 00 [.11256-03 |.12934-02 |.13089-02 | g o.50
«50 | «25 |+25549-01 [«27304 00 [¢25451 00 (28308 00 [.83010-03 (.33016-02 (.37528-02

«50 | +50 | +51099-01 J.2730% 00 |.25451 00 |.28308 00 |.27969-02 |.77399-02 |.75055-02 B= 1.40
1.00 | +10 | .20440-01 [.2730% 00 |.25451 00 |.28303 00 |.20743-02 |.25140-02 |.45398-02 :
1.00 } .20 |.40879-01 |.27304 00 25451 00 |.28308 00 |.42941-02 .51734-02 .90795-02 | 9 , o0
1.00 [1.00 |.20440 00 [.27304 00 |-25451 00 [.28308 00 [.44751-01 [.49147-0L |.45398-01 :
1.00 [2.00 |.40879 00 [.2730%¢ 00 |.25451 00 |.28308 00 }.23500 00 [.24330 00 |.90795-01

<10 ) 410 | .25546-02 J.29367 00 |.26221 00 [.32610 00 |.65646-05 |.35530-03 |.35475-03

.25 | .20 1.12773-01 [.29367 00 [.26221 00 [.32610 00 [.16175-03 [.18373-02 [.18448-02 | gu g 50
«50 | «25 | .31933-01 |.29367 00 [.25221 00 [.32610 00 [.11474-02 [.47019-02 [.52465-02 .
250 | «50 | .63865-01 29367 00 |.26221 00 [.32610 00 |.¢1029-02 |-11212-01 [.10493-01 -1.40
100 | =10 | -25546-01 |.29367 00 |.26221 00 |.32610 00 |.27458-02 |.35590-02 |.62276-02 | B=1:
1.00 | .20 | .51092-01 [.29367 00 1.26221 00 [.32610 00 |.57231-02 |.73494-02 |.12455-01 | 5 o
1.00 |1.00 | .25546 00 [.29367 00 |.26221 00}.32610 00 |.65645-01 |.73778-01 |.62276-01 =3.0
1.00 [2.00 |.51092 00 |.29367 00 [.26221 00 {.32610 00 [.36274 03 [.37900 00 |.12455 00

«10| +10 | .26180-02 |.30000 00 |.29103 00 |.29103 00 |.65450-05 [.37727-03 |.37727-03

.25 | .20 [ .13090-01 {30000 00 [.29103 00 [.29103 00 [.15772-03 [.19354-02[.19723-02 | gm 0.50
«50| .25 | .32725-01 {.30000 00 |.29103 00 |.29103 00 [.12783-02 |. 49307-02 [.56975-02

«50 ] +50 | .65450-01 {+30000 00 |.29103 00 /.29103 00 (.40905-02 |.11395-01 |.11395-01 B=2.00
1.00} .10 | .26180-01 |.30000 00 [.29103 00 {.29103 00 [.33052-02 [.37727-02 |.70125-02
1.00 | .20 | .52360-01 |.30000 00 29103 00 }.29103 00 |.68068-02 | 77418-02 [.14025-0L | 9 _, o0
1.00 [1.00 | .26180 00 {.30000 00 [.29103 00 [«29103 00 }.65450-01 }.70125-01 [.70125-01 :
1.00 [2.00 | «52360 00 [-30000 00 [-291D03 00 [«29103 00 {32725 00 [.33660 00 {.14025 00

<10} +10 | .32393-02[.32384 00 [.29769 00[.33259 00 [.93045-05 [.53141-03 |.53055-03

.25 | .20 [.16196-01 [.32384 00 |.29769 00).33259 00 |.23362-03 [.27332-02[.27537-02 | gm .50
.50 | .25 | .40491-01 [-32384 00 [.29769 00].33259 00 |.17172-02 |.69759-02 |.78934-02

.50 | .50 | .80982-01[|-32384 00 [.29769 00 {.33259 00 [.58153-02 |.16333-01 }.15799-01 B=2.00
1.00 | .10 |.32393-01 [.32384 00 [.29769 00 |.33259 00 |.42759-02 |.53141-02 |.94884-02 :
1.00 | .20 | .64785-01 |.32384 00 129769 00 1.33259 00 [.88565-02 |.10933-01 |.18377-0L | % _ 4 49
1.00 [1.00 | 32393 02 [|.32384 00 {29769 00 [.33259 00 [.93045-01 [.10343 00 |.948584-01 ‘
1.00 [2.00 | .64785 00 }.32384 00 |.29769 00 |.33259 00 |.49085 00 |.51161 00 |.18977 00

+10| .10 | .39749-02 |.35065 00 |.33801 00 [.33801 00 [.12857-0%4 [.74433-03 |.74433-03

.25} .20 [.19875-01|.35065 00 33801 00 [.33801 00 |.329¢5-03 [.38181-02 [.38904-02 | qumg. 50
«50{ «25 | .49687-01 |.35065 00 |.33801 00[.33801 00 [.25112-02 }.97260-02 |.11233-01 :
=50 | 50 | .99373-01 |.35065 00 |.33801 00 |.33801 00 [.80357-02 |.22465-01 |.22455-01 | @u3 g9
1.00 | .10 | .39749-01 |- 35065 00 [«33801 00 (33801 00 {+64929-02 |- 74433-02 |.13808-01 ‘
1.00 | .20 |.79499-01 |.35065 00 [.33801 00.33801 00 [.13371-01 |.15272-0L |.27615-0L | 33 g9
1.00 [1.00 | .39749 00 [.35065 00 [.33801 00}.33801 00 |.12857 00 [.13808 00 }.13808 00 :
1.0012.00 |.79499 00 |.35065 00 |.33801 00 [.33801 00 |.64286 00 |.66187 00 |.27615 00

L3



TABLE Il GEOMETRICAL AND INERTIAL CHARACTERISTICS OF GENERAL SOLIDS

b c vvg Xvg Yvg Zyg vag IYVQ IZVQ

a| a ad a b c p05 pa’ pa’

«10] +10 | «47552~-02 37458 00 |«34251 00 }.38419 00].17525-0% |.93506-03).99332-03

025 | «20 | «23776-01 |+37458 00 [+34251 00 [+38419 00 |.43928-03 |-51198-02{.51738-02

e50 ] 25 | «59440-01].37458 00 {34261 00 |.3B8419 00 |.32187-02}).13071-01].147864-01 a=0.50
«50] +50 | «11888 00]+37458 00 {e34261 00|.38419 00 |.10953-01 |+30557-01}.29568-01
1.00] .10 | .47552-01].37458 00 [.34251 00].38419 00|.73878-02].99506-22|.17745-01 | 3=3.00
1.00] «20 ] «95104-01 37458 00 |[«34261 00 [+38419 00[+16554~01 }+20479-31].35491-01
1.00}1.00 | «47552 00[.37458 00 |.34261 00|.38419 00{.17525 00]).19488 03|.17746 00O y-5.00
1e00 1200 | «95104 00|«37458 00 {34251 00]«38419 00}{.92853 00{.96778 00].35491 00

«10] 10 ]| «56557~021.40107 00 [«38752 00|«38752 00[+23303-0%|+132%43-02].13243-02

e25| «20 | «+28278-01|+40107 00 [«38752 00 |.38752 00.59713-03 |.67364-02{.69275-02 as=0.50
e50 | 25 | «70696-01)|.%40107 00 {38752 00[+38752 00 [|e45513-02 |.17319-01].20050-01 )
«50| 50 | «14139 00]|.40107 00 |.38752 00|.38752 00|.145664-01].40099-01|.40099-01
100 «10 | «56557-01|<40107 00 [«38752 00 |-38752 00 |.11768-01|.13243-01}.2%778-01 B.s'oo
100 | «20 | «11311 00].40107 00 [+38752 D0 |.38752 00 |.24235-01|.27186-01].49556-01
1.00|1.00 | 56557 00{.40107 00 |.38752 00|.38752 00[.23303 00 [.24778 00|.24778 00 7-500
1.00)2.00 | -11321 01].40107 00 |.38752 00 |.38752 00].11651 01 ].1194%5 01l ].49556 00

«10) «10 | ¢33049~02|e31632 00 {31632 00 (31632 00[.98707-05 |.49847-03|.49847~-03

025 | 20 | «16525-011.31632 00 [+31632 00|.31632 00).25294-03 }.2566%-02].26219-02 a=1.40
«50| +25 | «41311-01].31632 00].31532 00|.31632 00[.19279-02[.65547-02|.77115-02 '
e50 | «50 | +82623-01].31632 00 [+31632 00|e31632 00 [s561692-02 |-15423-01[.15423~01 =14
100 | «10 | «33049-01).31632 00 [+315632 00[.31532 00 |.49847-02 |.49847-02|.98707-D2 B -40
1.00| «20 | «66098-01].315632 00 [«31632 00|+31632 00[.10265-01 |«10265-01|.19741-01 7
1.00|1.00 | .33049 00{.31632 00 [.31632 00[.31632 00 [«98707-01 {.98707-01|.98707-01 =1.40
1.00{2.00 | «65098 00].31632 001+31632 00|+31632 0049353 00[.49353 00|.19741 00

«10 «10 | «39277~02|.33343 00 [+33343 00].34399 00 |.13156-0% |+65170-03|.65144-03

«25| 20 | 219639-01].33343 00./.33343 00|.34399 00[.33568-03 |.33591-22].3%265~02 a=1.40
«50 | «25 | «49096-01].33343 00 |«33343 00 |«34399 00 ]|.25395-02|.85863-02{.10078-01 |

¢50] «50 | «98193-01(.33343 00 ].33343 00|.34399 00 |.B82223-02{.20315-01}.20156-01 ﬁ. 1.40
1.00| «10 | «39277-01].33343 00 [.33343 00}.34399 00|.65170-02 |-65170-02]|.12900-01
1.00| «20 | «78554~01[.33343 00 [«33343 00].34399 00[«13%35-01[.13436-21|.25800-01 7-2 00
1.00 |1.00 | «39277 00]|+33343 00 |-33343 00 ({«34399 00 |-13156 00 |.13156 2)|.12900 00 °
1.00[2.00 | « 78554 00 |«33343 00 [«33343 00[+3%4399 00 |.66547 00 {66547 32(.25800 00

el0] «10 | «45672-02|.34837 00 |.34837 00|.37528 00}.17120-04[.82031-03]|.81942-03

e25| 20 | «22836-01|.3483F 00 {.34837 001.37528 00}.43368-03 |.%2357-02].43100-02 a=1.40
e50| «25 | «57090-01{.34837 00 |.34837 00|.37528 00 |.232390-02 |.10845-01]|.12677-01 )
e50| «50 | 11418 00].34837 00 |«34837 00{.37528 00 |.10700-01|.25912-01{.25353-01 ﬁ.] 40
1.00| <10 | «45672-01].34837 00 |.34837 00|.37528 00 {.82031-021{.82031-02.16226-01 )
1.00| «20 | «91344-01|.34837 00 {.34837 00|.37528 00}.16947-01].16947-01[.32452-01 7-3 00
1.00]1.00 | .455672 00].34837 00 |.34837 00].37528 00[.17120 00{.1712D0 00|.16226 00 :
L.00/2.00 | «+91344 00]|.34837 00 |.34837 00|.37528 00 |.8828%4 00 |.8828% 00|.32452 00

«10]| <10 | «52208-02|.35615% 00 [«36154 00|.41098 00!.21955-04 |.10029-02{.10007-02

e25| 220 | +261064~-01.36154 00 [.36154 00[.41098 00 |.55057-03 |.51951-02|.52638-02 | g= 1.40
«50) +25 ] «65260-01 |«36154 00 |-3615% 00|.41098 00 [.40375-02}.133256-01|.15%82-01

«50| «50 | 13052 00(.3615¢ 00 |.36154 00[.41098 DO |.13722-01|.32300-011.30963-01 ﬁ- 1.40
1.00| «10 | «52208-01|.3615& 00 |«36154 00|.41098 00 |.10029-01 |«10029-01[.19817-01
1.00| +20 | « 10442 00]|.36154 00 |+36154 00|.41098 001.20780-011.20780-01].39633-01 y. 5.00
1.00}1.00 | «52208 00|.36154 00 |.3615% 00 |+41098 00 [.21955 00 [«21955 0219817 00
1.00{2.00 | «104%42 01 ].35154 00 }.36154 00)/.41098 00 |.11619 Ol |.11619 01]|.395633 00

ol0] 10 | «45815-02}.35294 00 [«35850 00|.35850 00 |.16879-0% |.8414%-03|.B8%4144-03

«25] #20 | «22907-01].35294 00 [«35850 00 |«35850 00 |«%3253-03 [+43338-02|.44287-02 a=1.40
050§ e25 | «57259~01[+3529% 00 |«35850 00]+35850 00 |.32967-02 |[«11072-01[.13050-01

«50| «50 | + 11454 00].35294 00 |.35850 00|.35850 00[.10549-01 [.26100-01}.26100-01 ﬁ-2 00
1.00| «10 | «45815-01].3529% 00 |.35350 00|.35850 00 |+B85240~-02 |.84144-02{.16770-01 :
1.00| «20 | «91630-01].35294 00 |.35850 00|+35850 00{.1755%-01[.17335~01(.33539-01 7-2 00
1.00|l.00 | +45815 0J}.3529% 00 |.35850 00|+35850 00 |.16879 00§.15770 00}.16770 00 :
1.00({2.00 | «91630 00]/.35294 00 |+35850 00|.35850 00 |.84396 00}{.84177 00].33539 00

«l0] #10 | ¢52443-02}.37013 00 [«3711% 00]|.38686 00 |s21242-0%|.104836-02].10480-02

e25| «20 | «26222-01|+37013 00 |«37114 00].38686 02 |.5406%4-03 |.54074-02|.55101-02 a=1.40
¢S50 ¢25 | «65554-01].37013 00 [«37114 00(.38686 00|.40719-02 j.13827-01|.16188-01

e50| «50 | «13111 00|«37013 00 |«37114 00|.38686 00[.13276-01 [.32785-01].32375-01 ﬁ- 2.00
100 | «10 | «52443-01]e37013 00 }+37114 00|+38686 00|+10402-01 [.10486-01{.20669-01
1.00] «20 | «10489 00]|«37013 00 |«37114 00.38686 00 |.21461-01 |+21630-01|.%1339-01 7.3 00
1s00|100 | «52443 00|+37013 00 |«3711% 00].38686 0021242 00{.21327 00 |.20669 00 :
1.00|2.00 | «10489 01|.37013 00 }.37114 00|.38686 00|.10818 01 |.10835 01 ].41339 00

L




1 || -m - | |
TABLE Il GEOMETRICAL AND INERTIAL CHARACTERISTICS OF GENERAL SOLIDS

b Cc vvg xvg ng zvg vag vag Izvg

al| a a? a b c pas pa’ pa’

«10| 10 | .59147-02|.38541 00 ].38226 00(.41923 00 (.26427-0% |.12713~02|.12694-02

25| .20 | .29574-01].38541 00 [.38226 0041923 00{.66635-03[.65591-02|.66584-02 | qm ). 40
«50| <25 | «73934-01|.385%1 00 [.38226 00|.41923 00|.49356-02|.16822+01 [.19542-01 :
«50| <50 | .14787 00].385¢1 00).38226 00[.41923 00].16517-01 |.40289-01[.39034-01 B=2.00
1.00| .20 | .59147-01].38541 00].38226 00}.41923 00[.12391-01 |.12713~01].24821-01
1.00| .20 [ .11829 00).38541 00 [.38226 00.41923 00.25633-01 (.26277-01 [.49641-01 | 5, 5 00
1.00 |L.00 | .59147 00|.38541 00 |.33226 00|.41923 00|.26427 00|.26749 00[.24821 o0 :
1.00|2.00 | .11829 o1|.38541 o0 [.38226 00|.41923 00].13792 o1].13857 01].49641 00

<10 +10 | .59236-02].38947 00[.39693 00{.39693 00|.25952-04}.12954-02].12954-02

«25| .20 | .29818-01|.38947 00 [.39693 00[.39693 00[.66501-03 [.66718-02|.68178-02 [ gm 1.40
e50| <25 ] +74044-01].38947 00 |.39693 00[.39693 00).50687-02 |.1704%~01].20086-01

«50| .50 | .1%4809 00|.38947 00|.39693 00|.39693 00[.16220-01 |.40171-01 |.%0171-01 B=3.00
1.00| +10 | «59236-01|.38947 00|.39693 00(.39693 00[.13106-01}.12954-01 |.25800~01 )
1.00 .20 | .11847 00|.38947 00 [.39693 00 (.39693 0D |.26990-01 |.26687-01(.51601-01 | Y3 g0
1.00 1.00 | .59236 00[.38947 00 |.39693 00}.39693 00|.25952 00].25800 00).25800 00 :
1.00[2.00 | .11847 01].38947 00 [.39693 00}.39693 00|.12976 o1 }.12946 01].5t601 o0

«10| <10 | .66046-02].40679 00 |.40578 00|.42639 00|.31425-04[.15597-02].15584-~02

.25} .20 | .33023-01|.40679 00 |.40578 00[.42639 00 |.79807-03 |.80439-02{.81879-02 | gum

«50] .25 | .82557-01).40679 00].40578 00.42639 00].59878-02 |.20570-01 }.24002~01 .40
«50| .50 | .16511 00|.40679 00 {.40578 00|.42639 00 [.196%0-01 |-48804-01 |.4B005-01 -
1.00| .10 | -66046-01|.40679 00 |- 40578 00|.42639 00 |.15237-01 |.15597-01 |.30507-01 | B3=3.00
1.00 .20 | +13209 00.40679 00 |.40578 00.42639 00 [.31454-01 [.32175-01|.61014-0L | o _ ¢ o4
1.00[1.00 | .66046 D0{.%0679 00 |.4D578 00|.42639 00|.31425 00|.31785 00[.30507 00 :
1.00|2.00 | .13209 01 |.40679 00 |.40578 00(-.42639 00!.16096 01|.16168 0L|.6101% 00

«10| <10 | +72911-02(.42608 00 {.43267 00{.43267 00 [.37122-04 {.18656-02(.18656-02

-25] .20 | 43645601 [.42608 00 [.43267 00[.43267 00 [.95125-03 |.96066-02 [.98154~02 | gu;

«50| .25 | .91139-01[.42608 00 |.43267 00|.43267 00[.72504-02 |.24538-01 |.28889-~01 40
«50| .50 | 18228 00 |.42608 00 |.43267 00|.43267 00[.23201-01|.57777-01[.57777~01 =5.00
1.00| =10 | -72511-01|.42608 00 |-43267 00 |- 43267 00 |.18747-0L |-18656-01 |.37032-01 | B=5-
1.00| .20 | «14582 00|.42608 00 |.43267 00|.43267 00].38607-01}.38426-01 |.7405%-01 y 0
1.00]1.00 | .72911 00}.42608 0D |.43267 00}.43267 00].37122 00.37032 00).37032 00 =5.0
1.00|2.00 | «14582 01 |.42608 00 |.43267 00}.43267 00|.18561 01 |.18543 ol |.74054 00

«10| .10 | «52360-02|.37500 00 [.37500 00|.37500 00|.2094%-04].10577-02|.10577-02

25| +20 [ .26180-01{.37500 00 |.37500 00/.37500 00 [.53669-03 [.54454-02(.55632-02 | gm2.00
«50| .25 | .65450-01|.37500 00 |.37500 00/.37500 00 |.40905-02 |.13908-0L |.16362-01 )
«50| .50 | 13090 00{.37500 00 ].37500 00/.37500 00|.13090-01}.32725-01.32725-01 B=2.00
1.00| .10 | «52360-01{.37500 00 [.37500 00[.37500 00/.10577-01|.10577-01 |.20944-01 :
1,00 .20 | .10472 00].37500 00 [.37500 00|.37500 00 |.21782-01.21782-01].41388-0L | 9,5 0o
1.001.00 | «52360 00].37500 00 {.37500 00|.37500 00[.2094% 00].2094% 00|.2094% 00 :
1.00/2.00 | .10472 01].37500 00 |.37500 00}.37500 00|.10472 OL |.10472 01|.41888 o0

«10| .10 | .58905-02[.38952 00 |.38952 00}.40000 001.25712-04[.12753-02|.12749-02

-25| .20 (.29452-01(.38952 00 (.38952 00.40000 00 [.65625-03 (.65730-02(.67057-02 [ gu 5 00
.50} .25 | .73631-01|.38952 00 [.38952 00}.40000 00}.49672-02|.16301-01 |.19723-01 .
«50! .50 | «14726 00[.38952 00 [.38952 00[.40000 00 |.16070-01.39737-01].394%5-01
1.00] -10 | -58905-01 |-38952 00 |-38952 00|.40000 00 |-12753-01 |.12753-01].25245-01 | 3= 2.00
1.00| .20 | 11781 00[.38952 00 [.38952 00].40000 00 |.26292-01 |.26292-01|.50%90-01
1.00[1.00 | 58905 00|.38952 00 [-38952 00|.40000 00 |.25712 00].25712 00|.25245 oo | ¥ = 3.00
1.00/2.00 | .11781 01].38952 00 [.38952 00].40000 00 ).12996 01 [.12996 01].50490 00

<10} .10 | .65650-02].40243 00 |.40243 00|.42857 00[.31237-04|.15039-02|.15024-02

.25| .20 [ .32725-01|.40243 00 |.40243 00}.42857 00[.79209-03|.77647-02(.79023-02 | gum 2.00
.50} .25 | .81812-01|.402%3 00 |.40243 00).42857 00|.59267-02[.19872-01.23242-01

«50| .50 | «16362 00[.40243 00 [.40243 D0].42857 00].19523-01 [.4T7414-0L |.%6484-01 B=2.00
1.00| .10 | .65450-01|.40243 00 [.40243 00].42857 00].15039-01 [.15039-01).29750-01 :
1.00 .20 | .13090 00.40243 00 |.40243 00|.42857 00 |.31059-01 (.31059-011.59500-0L [ o o o
1.00|1.00 | .65¢50 00[.402%3 0D |.40243 00].42857 00|.31237 00.31237 00}.29750 00 .
1.00|2.00 | +13090 01|.40243 00 [.40243 DO|.42857 00|.16065 01 [.16065 01 {.59500 00

.10] .10 | .65293-02]. 40586 00 [.41155 00[.41155 00[.30593-04 |.15221-02|.15221-02

25| .20 | .32646-01.40585 00 |.41155 00|.41155 00 [.78395-03|.78397-02/.80118-02 | @m3.gq
+50| 425 | «81616-01].40585 00 [.41155 00|+42155 00 [.59752-02 |.20029-01 |.23615-01

-50| .50 | .16323 001.40586 00 |.41155 00|.41155 00|.19121-01 |.47229-01|.47229-01 | Bm3.00
1.00| .10 | .65293-01|.40586 00 [+41155 00].41155 00].15443-01 [+15221-01 [.33354-01
1.00 .20 [ .13059 00|.40585 00 [.41155 00|.41155 00 .31817-01|.31359-01|.50728-01 | 903 o0
1.00|1.00 | .65293 00[.%0585 00 |.41155 00[.41155 00 {.30593 00 |.3036% 00[.32354 00 :
1.00/2.00 | 13059 01|.40586 00 [.41155 00].41155 00].15297 01 |.15251 01].62728 00

45



46

TABLE Il GEOMETRICAL AND INERTIAL CHARACTERISTICS OF GENERAL SOLIDS

b c Vyg Xyg Yvg Z,g vag vag Izvg

al a ad a b < pc5 pa’ pa’®

.10] 410 | .71620-02].42052 00 [.42181 00{.43677 00].36121-0% |.17797-02{.17787-02

+25| +20 | +35810-01|.42050 00 .42181 00 .43677 00.91995-03.91770-02(.93545-02 | qw 3 g
.50 | .25 | .89525-01.42050 00 [+42181 00{.43677 00}.69374-22|.23464-01].27502-01 :
«50| +50 | «17905 00].%2050 00 |o42181 00[.43677 00(.22575-01 [.55630-01 [.55003-01 ‘3_3 00
1.00] .20 | «71620-01[.42052 00 [.42181 00[.43677 00|.17745-01 |.17737-01 |.35171-01 :
1.00{ .20 | «14324 00|.42052 00 |.4218%1 00.43677 00[.365%03-01).35738-01|.70341-01 ¥ =5.00
1.00[1.00 | «71520 00|.%2050 00 |.42181 00[.43577 00{.36121 00|.36173 00[.35171 00 s.
1.002.00 | .14324 01[.42050 00 |.42181 00[.43677 00{.18361 01 |.18371 o1|.70341 00

10| 10| .77682-02].43683 00 [«44425 20 ].%44405 00|e41545-04].20650-02|.20550-02

25| .20 | .38841-01{.43533 00 [.44435 00 [.44425 00[.10645-02].10637-01(.10870-01 | yum 2.00
«50| «25 | «97103-01].43683 00 [«44435 00].44405 00].81142-02.27175-01).32045-01 )
«50| «50 | .19421 00[.%3683 00 {.44495 00].44405 00}.25965-01 |.54089-01 |.64089-01 =5.00
1.00| <10 | .77982-01|.43683 00 |.44425 20 |.44435 00[.20980-01(.20650-01|.41215-01 B=5.
1.00| <20 | «15536 00|.43683 00 [|.44435 00[.444D5 00|.43205-01|.42547-01|.82430-01 ¥ =5.00
1.00[1.00 | .77682 00|.43683 00 [.44425 00[.4%405 00|.41545 00|.41215 00|.41215 o0 =
1.00/2.00 | .15536 01|.43583 00 |.44405 00{.44405 00|.20772 01 |.20705 01).82430 00

«10| .10 | «71207-02|.42453 00 |.42453 00[.42453 00.35333-04|.17843-02].17343-02

-25| +20 [ +35604-01.42453 00 [.42453 00].42453 00[.90540-03 |.91855-02(.93853-02 [ oy o0
«50| <25 | .89209-01[.42453 02 [.42453 00[.42453 00[+69003-02[.23653-01 |.27604-01 .
«50] +50 | «17802 00[.42453 00 {42453 00{.42453 00|.22083-01{.55237-01 |.55207-01
1.00{ +10 } «71207-01|.42453 00 [.42453 00].42453 00 |.17843-01 }.17B43-01|.35333-01 B=3.00
1.00| +20 { «14241 00|.42453 00 |.42453 00[.42453 00 |.36746-01 [.36745-01 |.70565-01 y
1.00{1.00 | .71207 00|.42453 00 [.42453 00|.42453 00/.35333 00[.35333 00(.35333 0o =3.00
1.00[2.00 | «14241 01].42453 00 |.42453 00].42%53 00}.17665 01|.17566 01].70566 DO

.10| <10 ] .77006-02[.43618 00 [.43618 00 |.44599 00|.40839-06 [.20285-02 [.20278-02

«25| 420 | +38503-01|.43618 00 [.43618 00 [.44599 00|.10426-02|.10%54~01(.10565-01

.50 .25 | .96258-01].43618 00 [.43618 00].44599 00|.78962-02].25719-01|.31371-01 | B®=3.00
«50] «50 | «19252 07 |.43618 00 [.43618 00}.44599 00].25524-01 |.63179-01|.527%2-01
1.00| .10 | .77006-01{.43618 00 |.43618 00|.44599 00 |.20285-01 |.22285-01 |.40155-01 | [3=3-00
1.00| .20 | «15401 00|.43618 00 |.43618 00[.44599 00 [.41815-01[.41B15-01|.80310-01
1.00 [1.00 | . 77006 00|.43618 00 ].43518 00(.44599 00|.40833 00[.40839 00{.40155 oo | 7' =5.00
1.00]2.00 | .15401 01].43518 09 [.43618 00[.44599 00 [.20625 01 |.20525 0L [.80310 00

«10| <10 | .82241-02{.%%920 00 |+45427 00{.45427 00}.45905~04|.22852-02|.22852-02

+25| .20 | .41120-01(.%4920 00 |.45427 001.45427 00].11763-02(.11770-011.12029-01 [ 3 9
«50( «25 | «10280 00]+%4920 00 [+45427 00|.45427 00|.B9660-02|.30071-01(.35451-01 :
«50| «50 | .20560 00].44920 00[.45427 00|.454¢27 00|.28691-01 |.70302-01|.70902-01
1.00| .10 | -82241-01|.44922 00 |-45427 00/.45427 00}.23183-01|.22852-01 |.45576-01 | [3=5-00
1.00| .20 | «16448 00}.44920 00 |«45427 00|.45427 00}.47742-01|.47081-01.91151-01
1.00/1.00 | .82241 03|.4%920 00 |.45427 00].45427 00 |.%5905 00|.45575 00]}.45575 00 Y=5.00
1.00|2.00 | «16448 01|.44922 00 [.45427 00].45427 00|.22953 01 |.22887 OL|.91151 QO

.10| .10 .86629-02].46353 00 [.45353 00(.46353 00!.,50218-04].25360-02|.25350-02

«25| +20 [ .43315-01/.46353 00 [.45353 00|.46353 00|.12868-02(,13257-01(.13339-01 [ g u 5 g
+50| «25 | «10829 00[.46353 00 [.45353 00|.46353 00|.98081-02|.33348-01].33232-01 :
.50| <50 | 21557 00|.%6353 00].45353 00(.46353 00).31386-01|.78¢65-01].78455-01 = 5.00
1.00| 10| «86629-01.%6353 00 [.46353 00|.45353 00|.25360-01|.25360-01|.50218-01 ‘3 :
1.00| <20 17326 00.46353 00 [.45353 00|.46353 00/.52225-01/.522256-01}.1004% 00 y
1.00|1.00 | .86629 00].46353 00[.456353 00|.46353 00|.50218 00[.50218 00].50218 00 =5.00
1.00]2.00 | «17325 01].45353 00 |.46353 00|.46353 00|.25109 01|.25109 01{.10044% ol

«10] 210 | «90498-02|.47125 00 [.47125 00|.47862 00 [.54806-0% |.27328-02|.27321-02

«25| 420 | 4452649-01).47125 00 [.47125 00|.47852 00/.14004-02|.14080-01|.14371-01 | gm5.00
«50| <25 11312 00}.47125 03 [.47125 00|.47852 00|.10622-01[.35981-01.42266-01

.50 +50 | .22625 00}.47125 09 ).47125 00|.47862 00|.34254-01(.84973-01|.8%333-01 ‘3_5_00
1.00| «10 | «90498-01[.47125 00 {.47125 00{.47862 00|.27328-01[.27323-01|.54101~01
1.00| <20 | .18100 00[.47125 00 .47125 00|.47852 00 .56321-01].55321-0L|.10820 00 | ¥ 10 g
1.00|1.00 | «90498 00.47125 00 |.47125 00|.47852 00|.54806 00|.54806 00{.5¢10L 00 :
1.00/2.00 | «18100 01}.47125 00 |.47125 00{.47862 00|.27615 0l |.27615 01].10320 0Ol

.10]| <10 | «95940-02|.48811 00].48811 00|.48811 00[.61103-0%|-30857-02].30857-02

«25| <20 | «47970-01.48811 00 [-48811 00|.4868l1 00/.15553-02|.15887-01(.15231-01 | qm10.0
«50| <25 +11933 02|.48811 00 |.48811 00|.48811 00|+11934-01).40576-01].47737-01

«50] «50 | +23985 00|.%8811 00].48811 00].4881l1 00|.38190-01{.95474-01].95474-01 B=10.0
1.00| .30 | «95940-01{.48811 00 |.48811 00|.488l1 00[.30857-01].30857-01].61103-01 :
1.00| .20 «19188 00|.48811 00 {.48B1l1 00|.488L1 00|.63548-01.63548-01].12221 00 ¥u10.0
1.00|1.00 | «95940 00|.48811 00 [.4B8811 00|.48811 00|.61103 00|.61103 00|.61133 02 :
1.00{2.00 | «19188 01]|.48811 50 [.48811 00].4881l1 00.30552 01 |.30552 0l|.12221 31




TABLE IV GEOMETRICAL AND INERTIAL CHARACTERISTICS OF SOLIDS OF REVOLUTION
- - ~ 1
Dol A [ 2] %] Lo | Lo | Yeo | Yo | & | Lo [bihe
ab a b ab? adb ab? a’b a pub4 p03b2
.20] .20].39683-02|.c4196 |.04196 |.21500~04|.21500-04 |. 10462-02 |. 10462-02 |.00813 |.29565-04 |.32037-06
50| Is0l.47619-01|.15905 [.08333|.72150~03 [.24510-02 |.24933-01 |.47600-01 |.06294 |.12205-02 [ 27017-03
220l -7sli10541 00|.22636[.11486|.26455-02).97104-02 |.76069-01 . 14992 00 . 11449 |.50498-02 |.22629-02
230l 1.coli 16667 0027272 |. 14286 ].59524-02[.20833-01 [.14960 06 [.28560 00 |.15909|.12467-01 [.77000-02
S50l 1.201.21375 0ol.3cota |.16284|.94720-02 |.31243-01{.22870 00[.40315 00 [.18917|.21073-01 [.14992-01
25c| 1040 |.25774 00132185 |.18090].13614-01 |.42196-01 [.29296 00[.52122 00 |.21490|.31883-01 [.24779-01
230| 1.e0l.29830 001.33934 |.19724|.18235-01(.53218-01 |.36969 00 |.63602 00 |,23700|.44636-01 [.36723-01
c20] 1.80}.33545 00[.35375 |.21208 |.23205-01].64019-01 |.44700 00 |.74560 00 |.25610|.59038-01 [.50414-01
c20| 2.col.36941 00|.36580|.22559|.28416-01 |.74431-01[.52360 00|.84905 00 |.27273].74800-01 [.65450-01
220| 2250].44210 00l.38878 |:25454 |- 41961-01 |.98299-01 . 70705 00 |.10799 o1 |.30607 [.11845 00|.10666 00
“20| 3.00].50069 00 |.40506 1.27807 |.55556-01{.11895 00.87480 00].12743 01 |.33104{.16557 00[.14992 00
220| 2.00].58838 00].42659 |.31392 |.81151-01[.15196 00}.11605 o1 |.15771 o1 [.36580].26180 00 [.23383 00
220| 5.col.65039 00[.44018 [.33987|.10369 00 |.17667 00 [.13889 O {.17988 01 [.38878].35352 00 [.30881 00
“2¢c| 700l 73176 00|.45634 |.37485 |.13988 00|.21064 00].17235 o1 ].20982 01 [.41720(.51283 00[.42943 00
“20|10.00].80141 00|.46894 |.40578 |.17788 00[.24101 00[.20433 01].23613 01 [.44018].69444 00 [.55502 0O
t50| .201.47619-01|.08333 |.15909 |.24510-02[.72150-03 |.47600-01 |.24933-01 [.03297|.68000-02 |.13077-03
s50| 1s0].16667 00|.2cc00|.20000|.11905-01 [.11905-01 |.20944 00[.20944 00 |.10714].34907-01 [.49867-02
sc| J751.25714 0025962 |.22727|.22222-01 |.28748-01 |.36720 00 [.41945 00 |.15882|.67642-01 [.17554-01
©50| 1.001.33333 00].3000¢ |.25000].33333-01|.47619-01 |.52360 00 |.62832 00 |. 20000 [.10472 00 [.37400-01
150 1.20].38503 00[.32384 |.26563 |.42328-01 |.62560-01 |.64260 00 |.78343 00 |.22689].13593 00 [.57052-01
t50| 1040022982 0034266 |.27941 |.51202-01 |.76775-01 |. 75460 00[.92540 00 |.24958|.16769 00 |.78873-01
S50 1.60|.46886 0035788 |.29167 |.59841-01 |.90053-01 |. 85924 00 |.10543 01 [.26891 [.19947 00.10198 00
J50] 1.801.50311 00).37043 |.30263 |.68182-01|.10234 00|.95665 00{.11710 OL |.28555|.23092 00 [.12572 00
t50! 2.001.53333 00].38C95 |. 31250 |.76190-01 |.11366 00|.10472 Ol |-12766 Ol |+30000|.26180 00 [.14960 00
t501 2.50].59524 00140107 |.33333 |.94697-01 |.13816 00 |.12467 01 |.15000 01 |.32895 |.33564 00 |.20795 00
50| 3.00|.c4286 00|. 41538 |-35000{-11101 00|.15811 00 |.14137 01 [-16778 01 |.35065|.40392 00 |.26244 00
'50| 4.00|.71111 00-43435|.37500].13853 00|.18828 00|.16755 01 [.19409 01 |.38095|.52360 00 |.35709 00
v50| s.col.75758 00 |.44643|.39286].16026 00|.20980 0C|.18700 01 |.21250 01 |.40107|.62333 00 {.43403 00
t50] 7.col.81667 00].46082 |.41667].19216 00 |.23825 00|.21380 Ol |.23646 01 [.42609|.77746 00 |.54838 00
5c|10.00 |. 86580 0047207 |-43750| 22297 00 |.26276 00 |.23800 01 [.25681 01 [.44643|.93500 00|.65912 00
sl i2000 10541 0011486 |.22636).97104-02 |.26455-02].14992 00 |. 76069-01 [.05810|.31945-01 [.10462-02
c7s| sol.25714 00 (.22727|.25962 |.28748-01 |.22222-01 |.41945 00 |.36720 00 |-13504 |.97538-01 [.14960-01
S7s] .751.35333 00 |.28167 |.28167|.44505-01 |.44505-01 ].62532 00].62532 00 |.18894|.15433 00 |.38880-01
75| 1.00).22857 001.31818{.30000 |-59341-01 |.66667-01 |.80784 00 }.85680 00 |.22727 [.20973 00[.69813~01
T75] 1.201.47759 00 |.33969 ].31258 |.70419-01 |.83124-01].93798 00 |.10193 01 |.25192|.25228 00 |.97200-01
275 1.40].51903 00 |.35667 |.32366|.80788-01|.98188-01 |.10555 01 |.11632 OL [.27257|.29300 00 |.12555 00
s75| 1.60|.55448 00|.37c41].33350 |.90475-01 [.11186 00[.11619 01 [.12905 01 |.29009|.33184 00 |.15404 00
“75| 1.80(.58512 0038176 |.34230|-99523-01 |.12424 00].12585 01 |.14035 01 |.30513|.36880 00 |.18211 00
v75| 2.00(.61186 00 |.39128 ]|.35022{.10798 00 |.13545 00 |.13464 01 |.15042 Ol |-31818|.40392 00 [.20944 00
“25| 2.50(.66581 G0 |.40951 |.36691 |.12681 00|.15915 00].15350 01 |.17131 01 (34430 |.48424 00 |.27339 00
275 | 3000 |. 70666 00 |-42251 |-38026 |- 14286 00 |.17802 00 |.16884 01 |.18760 01 |.36389 |.55501 00 |.33048 a0
©751 4.00|.76434 00 |.43981 |.40025 |.16865 00 |.20593 00{.19222 01 {.21122 01 |.39128|.67320 00 |.42553 00
~15| s.col.80310 00 |.45080 |.41453 |.18839 00 |.22547 00[.20917 ol |.22747 01 |-40951|.76748 00 |.50000 00
275 7.001.85186 00| 46396 |.43354 |.21652 00 |.25089 00 {.23205 01 |.24833 01 {.43224[.90770 00 [.60732 00
275 10000 1. 89200 00 |.47428 |.45017 |-24293 00 |.27248 00.25230 o1 |.26582 01 |.45080|.10459 o1 |.70833 00
1.col .20|-16667 00 |.14286 |.27273].20833-01 |.59524-02 |.28560 00 |.14960 00 |.08333 [.74800~01 [.36615-02
1.00| o50}.33333 00 |.25¢00 |- 30000 {.47619-01 |-33333-01{.62832 00|.52360 00 [.16667 |-17453 00 [.29920-01
1.¢0{ .751.42857 00 |.30000 |.31818 |.66667-01 |-59341-01 |.85680 00{.80784 00 [.21429 |.24802 00 |.64800-01
1.001 1.00 }.5000c 001.33333|.33333|.83333-01[.83333-01|.10472 01 [.10472 01 |.25000 |.31416 00 |.10472 00
1.¢c0] 1.20(.54545 00 |.35294 |.34375 |.95238-01 |. 10044 00[.11781 01 {.12096 01 [.27273[.36249 00 [.13770 00
1.00 ] 1.40.58333 00].36842 |. 35294 |.10606 00 |.11572 001.12936 0l |.13503 01 |.29167|.40724 00 {-17039 ©0O
1.00] 1.60l.€1538 001.38095 |.36111|.11594 00|.12934 00 [-13963 01].14730 01 |.30769 |.44880 00 |.20217 00
1.00] 1.80 |.64286 00 |.3913¢C |.36842 |.12500 00 |.14150 00 |.14881 Ol |.15806 0Ol {.32143|.48749 00 |.23270 00
1.60 | 2.00|-66667 00 |.accoc|.37500 [.13333 co|-15238 00|.15708 01 [.16755 01 [.33333].52360 00 [.26180 00
1.00] 2.50.71429 00 |.41667 |.38889 |.15152 00 |.17507 00].17453 0L |.18700 01 [.35714 |.60415 00 [-32807 00
1.00| 3.00|.7500¢ 00 l.42857 |-20000|.16667 00 [-19286 00 |.18850 01 [.20196 01 [.37500[.67320 00 |-38556 00
1.00] 4.00 |.80c0¢ 00 |.44444 |.41667 |.19048 00 |.21880 00|.20944 01 |.22340 o1 |.40000 |.78540 00 |-47872 00
1.00] 5.00(.83333 00 |.45455 |.42857 |.20833 00 |.23674 00|.22440 01 {.23800 01 |.41667(.87266 00 |.55000 00
1.00] 7.c0l.87500 00 |.46667 |.44444 |.23333 00 |.25985 00}.24435 0l {25656 01 |.43750|.99960 00 |.65070 00
1.00 |10.00 |.209cs 00 [.47619 [.45833 |- 25641 00 [.27929 00 |.26180 01 |.27200 01 [.45455[.11220 01 |.74375 00
1.20| .201.21375 00 |-16284 |.30018 |-31243-01 |.94720-02 |.40315 00 |.21870 00 |-10262].11725 00 |.73830-02
1.20| .50(.38503 00 |.26563 |. 32384 |.62560-01 |.42328-01 |.78343 00 |.64260 00 |.18610 |.23859 00 [.44636-01
1.20] .751.47759 00 |.31258 |.33969 |.83124-01 |.70419-01 |.10193 o1 |.93798 00 |.23181 [.32077 00 |.87344-01
1.20] 1.00|.54545 00 |-34375 |.35294 |- 10044 00 [-95238-01 |.12096 01 |-11781 01 [.26563[.39171 00 |.13298 00
1.20| 1.20|.5881C 00 |.36207 |-36207 {11253 00 [-11253 00 |.13379 01 |.13379 01 {.28701 |.44222 00 [.16923 00
1.20] 1.40.62335 00 |.37653 |.37013 [.12334 00 |.12775 00 |.14497 01 [.14747 o1 |.30477 |.4B818 00 |.20429 0O
1.20] 1.60|.65301 00 |-38824 |.37731 |-13310 00 |-14117 00 |.15481 01 |.15929 01 |.31978 |.53026 00 |.23773 00
1.20| 1.80 | 67831 001.39792 |.38374 |-14195 00 |.15306 00 |.16355 01 |.16959 01 [.33262|.56900 00 |.26938 00
1.20 | 2.00|.70016 00 |.40605 |.38952 |-15003 00 |.16362 00 |.17135 01 |.17863 0Ol |.34375|.60480 00 |.29920 00
1.20 | 2.50|.74364 00 |.42165 |.40175 |-16747 00 |.18548 00].18772 01 |.19701 01 |.36599 |.68362 00 {.36604 00
1.20] 3.col.77608 00 |.43280 |.41155|.18182 00].20245 00|.20068 01 |.21105 01 |.38268 |.75020 00 |.42307 00
1.2¢ | .00 |.82125 00 |-44769 |.42626 |.20410 00 |.22702 00 ].21996 01 |. 23102 01 [.40605 |.85680 00 [.51404 00
1.20| 5.00 |285129 00 |.45717 |-#3677 |.22063 00 |.24388 00 |.23362 01 |.24453 01 |.42165|.93858 00 |-58269 00
1.20| 7.00/|.88866 00 |.46857 |.45080 {.24354 00 |.26547 00[.25171 01 |.26163 o1 |.44117].10561 01 |.67855 00
1.20110.601.91914 00 |-47754 |- 46309 |.26450 00 |.28353 00|.24744 o1 [.27578 01 |.45717|. 11681 01 |.76617 0O
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TABLE IV GEOMETRICAL AND INERTIAL CHARACTERISTICS OF SOLIDS OF REVOLUTION
- - - 1
a | B al Za | Yo L Lo Vxa Vya | X Lim |bmzhm
ab a b ab’ a3b ab? o2b a pab* pa’b’

l.40 +20|.25774 00].18C9C|.32185] .42196-01].13614-01].52122 00].29296 00].12079].16349 00}.12659-01
1.40 +50}.42982 00}+27941|.34266| «76775-01}.51202~01].92540 00|.75460 00}{.20351|.30138 00].61100-01
1.4C +75|«51903 00|.32366].35667|.96188-01}.80788-01].11632 01}.10555 01 }.24734].38919 00].11064 00
1.40|] 1.00]|.58333 00|.35294|.36842].11572 00|.10606 00{.13503 01}.12936 01|.27941|.46270 00].16085 0O
1,40 1.20}.62335 00|«37C13].37653].12775 00|.12334 00].14747 01]|.14497 01].29959].51405 00].19955 00
1.40] 1.40]|.65625 00|438370[.38370|.13839 00]|.13839 00]|.15821 01].15821 01[.31632{.56019 00]|.23627 00
1.40| 1.601.68379 00]|.39469|.39009|.14790 00| .15155 00].16T760 01].16958 01].33043).60199 00].27078 00
Le40] 1.80]|.70721 00].40378].39582|.15647 00].16313 00{.17589 O1|.17942 01|.34250].64015 00}.30307 00
1.40] 2.00|.72738 00].41142]|.40098|.16425 00{.17337 00]|.18326 01].18803 01|.35294|.67517 00}.33320 00
1.40| 2.50|.76736 00{.42608]|.41190|.18088 00{.19440 00].19860 01].20543 01|.37382|.75151 00].39992 00
1.40] 3.00|.79708 00]|.43657]|.42066|+19444 00|.21063 00|.21068 0O1].21864 01].38947|.81529 00].45612 00
1.40| 4.00}.€3834 00|.45058)|.43382[.21532 00[|.23395 00|.22851 01].23734 01].41142|.91630 00]|.54465 00
1.40| 5.00][.86563 00]|.45952).44324]|.23067 00]|.24987 00]|.24107 01]|.24993 01[.42608|.99300 00]|.61072 00
1.40| 7.€0[.89954 00|.47C28].45582}.25180 00]|.27015 00|.25763 01}|.26580 01 |.44445}.11022 01}.70214 00
1.40|10.60]|.92711 00|.47875|.46684|.27100 00|.28705 00}.27195 O1).27888 01 ].45952]1.12054 01]|.78498 00
1.60 «20|+2983C 00|.19724|.33934].53218-01].18235-01|.63602 00}.36969 00|.13775{.21122 00|.19436-01
1.60 «50|.46886 00].291671.35788].90053-01}.59841-01|.10543 01).85924 00|.21916].36135 00|.78768-01
1.€0 «75|.55448 00[.33350|.37041].11186 00[.90475~01|.12905 OLl|.11619 01|.26118].45254 00|.13416 00
1.60[ 1.00|.61538 00}.36111].38095|.12934%4 00(.11594 00].14730 01].13963 01|.29167({.52714 00|.18800 00
1.60] 1.20}.65301 00}.37731]|.38824|.14117 00|.13310 00]|.15929 0!]|.15481 01}.31077|.57850 00}.22849 00
1.60| 1.40].68379 00{«39CC9[.39469|.15155 00]|.14790 00}.16958 01].16760 01|.32658|.62418 00].26633 00
1.60| 1.60]|.70948 00|.4CC45].40045}.16076 00|.16076 00[.17851 01]|.17851 01].33989]|.66526 00}.30148 00
1.60] 1.80].73126 00|.40901}.40561}.16902 00|.17201 00|.18637 QO1}.18793 01].35127|.70250 00].33407 00
1.60] 2.00|.74997 00|.41621[.41027(.17646 00|.18193 00|.19333 01}.19613 01]|.36111|.73649 00].36424 00
1.60] 2.50|.78698 00]|.43C04|.42013}.19230 00|.20217 00|.20774 01}.21264 01]/.38078|.81004 00(.43041 00
1.40] 3.C0|.81439 00]|.43994|.428041.20513 00|.2L771 00|.21903 01].22512 01.39553|.87097 00].48554 00
1.60] 4.00|.85234 00]|.45318).43995[.22472 00|.2399L 00|.23561 01].24270 01].41621]|.96664 00]|.57154 00
L.6C| 5.00|.87738 00|.46164|.448481.23904 00|.25500 00].24724 01]|.25449 01(.43004]|.10387 01].63515 00
1.60] 7.00|.90841 00|.47181|.45988|.25864 00|.2741l4 00[.26243 01|.26930 01 |.44738|.11406 01|.72250 00
1.60|10.C0].93361 00}.47984|.46989|.27635 00].29004 00|.27564% Ol |.28147 0Ol |.46164|.12362 01]|.80109 00
1.80 «20]+433545 00[.21208|+35375|.64019-01}.23205-01].74560 00|.44700 00].15354[.25891 00].27580-01
1.80 «50[.50311 00].30263].37043]|.10234 00(.68182-01(|.1L1710 01].95665 00[.2332%]|.41780 00}.97200-01
1.80 «75}.58512 00{+3423C|.38176|.12424 00[+99523-01|.14035 01}.12585 01].27360{.51079 00].15753 00
1.80] 1.C0|.64286 00{.36842}.39130|.14150 00|.12500 00{.15806 01.14881 01{.30263{.58548 001.21420 00
1.8C) 1.20]|.67831 00]+38374].39792|.15306 00[.14195 00|.16959 01].16355 01].32077|.63631 00].25599 00
1.80} 1.40|.70721 00}.39582}.40378|.16313 00|.15647 00|.17942 01|.17589 01 (.33575/.68117 00}.29455 00
1.80| 1.60|+73126 00|.40561].40901].17201 00].16902 00|.18793 01|.18637 01 ].34835|.72126 00}.33003 00
1.80] 1.80|«75161 00|+41371{e41371}.17994 0017994 00}{.19538 01]|.19538 01 |.35911}.75742 001.36266 0O
1.80| 2.00].76906 00|.42052|.41795}.18707 00|.18953 00]).20196 01|.20320 01 |.36842|.79028 00].39270 00
1.80| 2.50|.80348 00|.43361]|.%2694{.20214 00].20904 00}.21554 01]|.21890 01 |.38702|.86095 00|.45802 00
1.80| 3.00}.82892 00).44298|.43416[.21429 00}.22393 00|.22612 01}.23072 01]|.40096/.91911L 00{.51198 00
1.80] 4.00}.86406 00|.45553|.44503|.23273 00}.24512 00}.24161 01}.24731 01|.42052(|.10098 01].59543 00
1.80| 5.00§.88719 00]|.46355].45282]|.24614 00}.25346 00|.25242 01}.25840 01|.43361]|.10777 01 |.656T1 00
1.80| 7.C0}.91582 00}.47320].46325|.26441 00|.27760 00].26657 01}.27229 OL |.45003|.11731 01 |.74032 0O
1.80|10.00|.93901 00[.48082|.47241|.28083 00]|.29261 00|.27872 0Ol}.28369 01].46355|.12621 01].81511 00
2.00 «20]|+36941 007.22559|.36580}.74431-01|.28416-01|.84905 00[.52360 00].16819|.30559 00].36915-01
2.00 «50}1+53333 00].31250]}.38095|.11366 00[.76190-01].12766 01].10472 01].24609]|.47051 00|.11605 00
2.00 «75|.61186 00[.35022|.39128].13545 00{.10798 00|.15042 0O1]|.13464 01 {.28479]|.56417 00}.18051 00
2.00) 1.00}.66667 00|.37500{.40000|.15238 00].13333 00|.16755 01{.15708 01({.31250(.63829 00(.23936 00
2.00f 1.20|.70016 00].38952{.40605|.16362 00].15003 00|.17863 01|.17136 01}.32976|.68826 00(.28205 00
2.00] 1.40]|.72738 00}.40098|.41142|.17337 00(|.16425 00}|.18803 01|.18326 01}.34399|.73210 00{.32102 0O
2.00] 1.60|.74997 00|.41027}.41621|.18193 00].17646 00|.19613 01].19333 01 [.35595]|.77106 00}.35660 00
2.00] 1.80|.76906 00|+41795}.42052|.18953 00(.18707 00|.20320 01|.20196 01}.36617|.80606 00].38911 00
2.00] 2.00|+7854C 00|«4244]1 (%2441 ]|.19635 00(«19635 00].20944 01].20944 Ol }.37500]|.83776 00(.41888 00
2.00] 2.50}.81758 00].43683].43266]|.21071 00|.21515 00}.22226 01 |.22440 01].39263).90560 00[.48317 00
2.00| 3.C0}.84131 00|.44573|.43930].22222 00|.22945 00|.23222 0O} ]|.23562 Ol |.40586]|.96111 00|.53589 00
2.00] 4.00]|.87402 00}.45766|.44930(.23963 00|.24972 00|.24674 01}.25133 01 |.42441].10472 01].61685 00
2.00| 5.00|.89552 00(.46528|.45648|.25223 00}.26339 00]|.25685 01].26180 01 |.436831.11113 01 |.67592 Q0
2.00| 7.00{.62209 00|.47447].46609]|.26933 00}.2806% 00|.27004% 01}.27489 01}.45243]|.12010 01 |.75610 QO
2.00|10.60].94359 00(.48172).47453}.28465 00 [.29487 00|.2813% 01}.28560 0l |.46528].12842 01 }.B82746 00
2.50 «20].44210 00]1.25454]1.38878|.98299-01 [.41961-01|.10799 CL].70705 00].20039}.41473 00}.64243-01
2450 +«50|.59524 00(.33333|.40107).13816 00|.94697~01|.15000 01 |.12467 01 ].27339].58652 00(.16346 00
2.50 «75]|.66581 00.366911.40951].15915 00 |.12681 00|.17131 Ol |.15350 01{.30849].67886 00[.23532 00
2.50| 1.00|.71429 00{.38889|.41667}.17507 00|.15152 00|.18700 Ol}.17453 Ol |.33333]|,75000 00{.29750 00
2.50| 1.20|.74364 00(.40175[.42165|.18548 00 |.16747 00(.19701 01 |.18772 Ol |.34873]|.7971l4 00].34121 00
2450} 1.40|.76736 00|.41190|.42608|.19440 00].18088 00|.20543 01 [.19860 01 |.36138|.83803 00|.38033 0QC
2.50) 1.60|.78698 00|+42013|.43004]|.20217 00{.19230 00].21264 01].20774 Ol |[.37200[.87403 00 [.41549 00
2.50] 1.80]|.80348 00].42694|.43361|.20904 00].20214 00]|.21890 Ol |.21554 Ol |.38106(.%90612 00 (.44723 00
2.50| 2.00[.81758 00[.43266|.43683[.21515 00{.21071 00].22440 01 |.22226 01 |.38889}.93500 00 |.47600 00
2.50| 2.50[.84523 00].44368|.44368[.22794 00|.22794 00{.23563 0l |.23563 01 |.40451[.99624 00].53732 00
2450] 3.00}.86555 00|.45159 |.44920|.23810 00[.24093 00].24429 Ol |.24559 01 {.41622|.10459 01 [.58688 00
250 4.00|.8934€¢ 00].46219 |.45753 |.25332 00].25922 00].25685 Ol |+25946 Ol {.43266{.11220 01 |.66197 GO
2.50| 5.C0{.91174 00246897 |.46353.26426 00}.27147 00].26554 0l |.26866 01 [.44368|.11781 01 [.71608 00
2.50| 7.00.93428 00[+47716[.47156|.27900 00}.28685 00(.27582 Ol [.28011 Ol |.45754].12560 01 |.78878 00
2.50|10.00|.95246 00 |.4B364 |.47862(.29212 00[.29947 00(.28643 0Ol |.28943 Ol [.46897]|.13277 0Ol |{.85285 00
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TABLE IV  GEOMETRICAL AND INERTIAL CHARACTERISTICS OF SQLIDS OF REVOLUTION
- v _ 1
a 8 ég Xa Yg Lia Iyu Vxa vzﬂ Xv Iim Iynl_-'z_'l_xm
ab a B ab? adb ab? a?b a pub‘ p03b2

3.00 +20].50069 00|«27807}.40506].,11895 00|.55556-01].12743 01 |.87480 00].22726}.51112 00].95200-01
3.00 «50] 64286 00).35000].41538).15811 00{.1111) 00|.16778 01].14137 01[.29545]|.68277 00[.20944 00
3.00 o75].70666 00}.38026|.42251]|.17802 00]|.14286 00}.1B760 Ol|.16884 01 |.32750].77167 00].28560 00
3.,00{ 1.00|.75000 00|.40000}.42857]|.19286 00{.16667 00}.20196 01}.18850 01 |.35000]{.83891 00[.34907 00
3,00} 1.20].77608 00|.41155).43280{.20245 00].18182 00}.21105 01].20068 01.36389|.88296 00}.39270 ao
3.00| 1.40].79708 00|.42066].43657].21063 00|.19444 00|.21864 01|.21068 01|.37528].92087 00[.43120 00
3.00] 1.560].81439 00|.42804].43994].21771 00{.,20513 00|.22512 01|.21903 01 |.38483].95404 00].46542 00
3.00] 1.80}.82892 00|+43416].44298].22393 00].21429 00]|.23072 01].22612 01 |.39297[.98345 00}.49604 00
3.00{ 2.00].84131 00|+43930{.44573}.22945 00}.22222 00|.22562 01f.23222 01|.40000}{.10098 01].52360 00
3.00| 2.50].86555 00]|.44920|.45159{.24093 00|.23810 00].24559 01].24429 01|.41402|.10653 01[.58178 00
3.00| 3.00][.88332 00].45631].45631}.25000 00}.25000 00}.25325 01].25325 01 [.42453|.11100 01].62832 00
3.00] 4.00].90766 00].46585].46345].26352 00].26667 00|.26431 01}.26567 01 |.43930|.11781 01|.69813 00
3.00] 5.00]|+92356 00].47197}.46859|.27317 00|.27778 00|.27192 01|.27388 0Ol )|.44920]|.12280 01|.74800 0O
3.00| 7.00]|.94313 00].47935|.47550[.28612 00[.29167 00].28177 01].28406 01|.46167]|.12967 01(.81449 0O
3.00[10.00]/.95890 00|.48520]|.48158].29758 00].30303 00}.29015 01].29233 01[.47197(.13596 OL|.87266 00
4.00] .20|.58838 00].31392|.42659|.15196 00|.81151-01}.15771 @1}.11605 01 |.26918|.66809 0C|.16069 00
4.00{ .50f.71111 00|.37500|.43439|.18828 00|.13853 00|.19409 01].16755 01].32887].83070 00(.29319 00
4.00] .75|.76434 00|.40025|.43981].20593 00|.16865 00|.21122 01{.19222 01].35609|.91105 00[.37239 00
4.00| 1.00|.80000 00|.41667|.44444].21880 00|.19048 00|.22240 01|.20944 01].37500|.97043 00[.43520 00
4.00| 1.20|.82129 00|.42626|.44769|.22702 00|.20410 00|.23102 01].21996 01].38661].10088 01|.47713 00
4.00| 1.40|.83834 00|.43382|.45058]|.23395 00[.21532 00|.23734 01|.22851 01).39611{.10414 01|.51343 00
4.00| 1.60|.85234 00[.43995|.45318].23991 00[.22472 00|.24270 01|.23561 01].40406|.10698 01 [.54522 00
4.00| 1.80]|.86406 00|.44503]|.45553|.24512 00|.23273 00|.24731 O1}.24161 01l |.41083}|.10948 Ol |.57334 00
4.00]| 2.00|.87402 00|.44930|.45766].24972 00|.23963 00[.25133 01|.24674 01 |.41667|.11170 01[.59840 00
4.00| 2.50|.89346 00[.45753|.46219]|.25922 00[.25332 00|.25946 01{.25685 01].42831|.11635 01|.65063 00
4.00| 3.00]|.90766 00|.46345|.46585|.26667 00]|.26352 00]|.26567 01|.26431 01|.43704|.12006 O1|.69183 00
4.00| 4.€0]/.92704 00|.47140]|.47140|.27768 00|.27768 00|.27458 01|.27458 01 [.44930|.12566 01 |.75281 00
4.00| 5.00[.93967 00|.47651}.47541].28549 00|.28706 00|.28069 01(.28134 01].45753|.12973 01.79584 00
4.00| 7.00]|.95517 00[.48268)|.48080{.29590 00|.29872 00|.28855 O1|.28968 01].46792|.13529 01{.85263 00
4.00]|10.00|.96763 00|.48758|.48555]|.30506 00[.30821 00|.29521 01|.29644 01].47651|.14034 01[.90183 00
5.00| .20[.65039 00|.33987]|.44018].17667 00|.10369 00|.17988 01].13889 01|.30018]|.78752 00.22440 00
5.00| .50|.75758 00|.39286}.44643]|.20986 00|.16026 00|.21250 01{.18700 Ol |.35294|.93777 00[.36483 00
5.00 +75].80310 00f.41453|.45080|.22547 00|.18839 00].22747 O1|.20917 O1l}.37656|.10099 01}.44321 00
5.00| 1.00|.83333 00].42857].45455|.23674 00|.20833 00].23800 O1|.22440 01|.39286|.10625 01 |.50346 00
5.00| 1.20].85129 00|.43677|.45717|.24388 00].22063 00|.24453 01]|.23362 01|.40283|.10961 Ol |.54294 00
5.00| 1.40|.86563 00|.46324(.45952[.24987 00}.23067 00[.24993 01|.24107 01|.41098|.11246 01|.57671 00
5.00| 1.60(.87738 00].44848|.46164].25500 00|.23904 00{.25449 01|.24724 01|.41779|.11493 01|.60601 00
5.00] 1.80]|.88719 00[.45282].46355]|.25946 00[.24614 00]|.25840 01|.25242 01|.42358(.11708 01 [.63172 00
5.00] 2.00]/.89552 00|.45648|.46528|.26339 00|.25223 00|.26180 01|.25685 01 |.42857|.11900 OL|.65450 00
5.00) 2.50]|.91174 00|.46353]|.46897].27147 00|.26426 00]|.26866 01[.26554 01|.43853(.12299 01[.70158 00
5.00| 3.00[.92356 00].46859|.47197].27778 00}.27317 00[.27388 01]|.27192 01|.44593|.12615 01 |.73839 00
5.00| 4.00]|.93967 00{.47541|.47651].28706 00}.28549 00]|.28134 01[.28069 01].45648[.13090 01[.79240 00
5.00| 5.00]|.95015 00[.47979].47979|.29361 00]|.29361 00]|.28643 OL|.28643 01].46353}.13433 01|.83020 00
5.00| 7.00].96299 00|.485C9|.48421].30231 00|.30368 00]|.29298 01|.29351 o1].47242|.13900 01(.87975 00
5.00[10.00[.97329 00]|.48930(.48811|.30994 00|.31184 00[.29850 01].29923 01.47979].14322 01 |.92241 00
7.060| .20{.73176 00|.37485|.45634}.21064 00|.13988 00|.20982 01].17235 01.34270|.95394 001.33576 00
7.00] .50|.81667 00|.41667]|.46082]|.23825 00|.19216 00].23646 01|.21380 01].38527!.10810 01}.47710 00
7.00| .75|.85186 00|.43354|.46396].25089 00|.21652 00|.24833 01|.23205 01].40391].11400 01]).54982 00
7.00| 1.00}.87500 00|.44444|.46667]|.25985 00].23333 00|.25656 01]|.24435 01).41667|.11823 01|.60368 00
7.00| 1.20.88866 00|.45080|.46857[.26547 00|.24354 00|.26163 01|.25171 01|.42444].12091 o01].63819 00
7.00| 1.40).89954 00|.45582|.47028|.27015 00|.25180 00].26580 01[.25763 01].43078(.12316 01|.66728 00
7.00| 1.60].90841 00|.45988|.47181|.27414 00.25864 00|.26930 01|.26249 01|.43607]|.12510 01 |.69225 00
7.00| 1.80].91582 00[.46325]|.47320].27760 00|.26441 00].27229 01|.26657 01 |.44057|.12679 01|.71395 00
7.00| 2.00{.92209 00|.46609|.47447|.28064 00|.26933 00|.27489 01).27004 01 |.44444|.12828 01|.73304 00
7.00| 2.50[.93428 00|.47156).47716|.28685 00[.27900 00|.28011 01|.27682 01].45217|.13137 01|.77209 00O
7.00| 3.00{.94313 00|.47550|.47935|.29167 00|.28612 00[.28406 01].28177 01|.45795]|.13381 01|.80229 00
7.00| 4.60]/.95517 00|.48080|.48268]|.29872 00|.29590 00|.28968 01|.28855 01|.46609|.13744 01|.84613 00
7.00| 5.00[.96299 00|.48421].48509|.30368 00|.30231 00|.29351 01[.29298 01|.47156|.14005 01|.8765L 00
7.¢0| 7.00[.97254 00|.48834].48834|.31022 00].31022 00]|.29841 O1|.29841 01].47847|.14358 01|.91601 00
7.00|10.00]|.98c20 00{.49163].49122]|.31594 00[.31661 00|.30253 01|.30278 01|.48421].14676 01|.94974 00
10.00| .20|.80141 00|.20578|.46894].24101 00|.17788 00|.23613 01}.20433 01].38085f.11045 01 |.46217 00
10.00| .50|.86580 00|.43750|.47207|.26276 00|.22297 00|.25681 01].23800 01|.41374}.12057 01[.59236 00
10.00| .75[.89200 00|.45017|.47428|.27248 00|.24293 00|.26582 01|.25230 01|.42788|.12515 01[.65523 00
10.00| 1.00|.90909 00|.45833]|.47619]|.27929 00|.25641 00|.27200 01|.26180 01|.43750|.12840 01.70047 00
10.00| 1.20]/.51914 00}.46309].47754].28353 00|.26450 00|.27578 01|.26744 01[.44334]|.13044 01|.72895 00
10.00| 1.40|.92711 00].46684.47875|.28705 00{.27100 00|.27888 01].27195 01 |.44810].13215 01|.75269 00
10.00| 1.60|.93361 00].46989|.47984.29004 00[.27635 00|.28147 01]|.27564 01|.45207|.13361 01].77288 00
10.00| 1.80]|.53901 00].47241|.48082|.29261 00].28083 00]|.28369 01|.27872 01].45543|.13488 01[.79031 oC
10.00| 2.€0].94359 00|.47453]|.48172|.29487 00.28465 00|.28560 01].28134 01].45833]|.13600 01[.80554 00
10.00| 2.50|.95246 00}.47862[.48364].29947 00|.29212 00}.28943 01[.28643 01 ].46411|.13831 01|.83646 00
10.00{ 3.00{.95890 00|.48158.48520(.30303 00|.29758 00|.29233 01].29015 01|.46844.14011 01{.86016 00
10.00| 4.00].96763 00[.48555[.48758|.30821 00|.30506 00|.29644 01[.29521 01].47453|.14280 01}.89426 00
10,00} 5.60{.97329 00|.48811(.48930|.31184 00|.30994 00|.29923 01].29850 01{.47862].14472 01}.91772 0O
10.00| 7.00|.98020 00].49122(.49163|.31661 00|.31594 00|.30278 01|.30253 01|.48381(.14730 01.94801 00
10.00}10.00}.98573 00].49369(.49369).32076 00|.32076 00|.30577 01].30577 01{.48811[.14961 01}.97370 00
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APPENDIXES

A. Symbols for Appendix B*

a x coordinate of Eq.(2.la) aty =z =0, [L] **
b y coordinate of Eq.(2.1la) atx =z =0, (L]
c z coordinate of Eq.(2.la) atx =y =0, [L]
X, V, Z rectangular coordinates of Eq.(2. la), [L]
Aa area enclosed by first quadrant of Eq.(la), [Lz]
iv
7. g rectangular coordinates of the centroid of the first
Z—Vg octant of the solid volume, or mass, enclosed by Eq.(2.1), [L]
vg
Vv first octant volunge enclosed by the three intersecting planes
g and Eq.(2. 1), |L ]

m mass of a uniform density volume V_ , [M]

vg vg
vag
I mass moment of inertia of mvg with respect
Ing to the x-, y-, and z- axes respectively, [MLZJ

Zvg
I'(n) gamma function of n, [1]
p mass density, [ML~3J
a, B, v exponents of the absolute value of x/a, y/b, z/c respectively, [1]

*
Most of the material in Appendix B is reproduced from Refer-
ence [1] with the permission of the editor of Product Engineering
magazine, McGraw-Hill Publishing Company, Inc., New York,
New York,

* %
The dimensional notation [L] indicates a length while [M] indicates

mass and [l] indicates a dimensionless quantity.
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B. Volumes, Centroids and Moments of Inertia of Bodies Defined by Eq. (2. 1)
1. Volumes
Equation (2. 1) is reproduced here for convenience, along with Egs.(la), (2a)

and (5a) from the first report [4] .

BRI
-
a a o J1/B
A= f ydx = b f [1 - ‘ﬁ } dx (2a)
o] o]
1 1
A, =ab [ r(? - 1)1F(F = ] (Sa)
F(T + 7 + 1)

The volume bounded by the three coordinate planes and by Eq. (2. 1a) may be
established by applying equations of the form of Egs. (2a) and (5a) to yield

a C(=+1) I'(=+1)
V. = [ y z I: B T Y i|

ve T2+ 241 ™
o z=0 ‘'y=0 B Y
1,1
[F(%-ﬁ-l) I‘(-)l,—+1):| a L @ BT
= be s f [1 - ‘?’ ] dx (2. 2a)
F(F + 7 + 1) 5
The notation y 0 z 0 in Eq.(2.2a), indicates that the evaluations are per-
Z=l y=

formed in the respective coordinate planes.

*
The letter, a, after the number indicates equation appears in the appendix.
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Equation (2. 2a) has the following solution.

1 1 1
I'(—+1) I'(=+1) I'(=—+1) .
v =abc[ e ] (2. 3a)
Ve F(-E—+ f‘_‘i‘ 74—1)

2. Centroids
The integral for the x- coordinate of the centroid of the volume is obtained

a I‘(-é—+1)r'(i+1)
VVgivg = f y z P Y xdx (2. 4a)
2 z=0 ly=0 I‘(—B— ot 1)

from

After solving for ;vg and simplifying,

I‘(—2—+1)I‘(-1~+i+i+ 1)
X —g—[ @ ¢ B v j, (2. 5a)

x =
vg RN 2 1.1
F(a+1)r(a+3+y+l)

Similar expressions for g;vg and Z—vg result from permutation of a, b and ¢ as
well as a, B and vy in Eq. (2. 5a).
3. Moments of Inertia
The moment of inertia about the x-axis of the first octant volume element
can be evaluated by selecting a differential volume parallel to the yz plane and
integrating over the range for x. This permits the use of the polar moment of

inertia relation for the differential volume element parallel to the yz plane.

IX = Iy + Iz (2.6a)

Equation (10a) from [4] , is repeated for convenience.

1 3
P l:r(7+ D D5+ 1)] (108)
xa 3 I‘(—(—i—+ %+ 1)

Applying Eq.(10a) with suitable notation change allows vag , the mass moment of

inertia of the general volume octant, with respect to x-axis, to be expressed as
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LA 3 I‘(% +1) r‘(% +1)
fxvg Tp,[ oo “lyo U+ 24 | &
0 : B Y

a 3 1
I'(+1D)I0(=+1)
*%"f y3‘ 2 [ E Y ]dx (2.72)
z=0 y=0 F(F Tt 1)

Substituting y and z in terms of x and applying formula 855.1 from Dwight [9] )
which follows
1

f w0 eyl o -r——r(r?r)nzl()n) (2. 8a)

0

one obtains

e, [ 2 [1‘(—3— +1) I‘(%—+ 1) r(yi+ 1)}
1"(%— +—g—+ —Yl—+ 1)

2.9
r‘(—i—+%+—3—+1) (2:92)

The values of 1 vg and Izvg are again obtained by permutation of a, b and

1 1 3
. 2 [F(T+1) 1"(7+1) F(7+1):|

¢ as well as a, B andy within the braces in Eq.(2. 9a).
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C. FORTRAN Program

The computer program for Table I contains a main program and a subrou-
tine DUBINT. The subroutine evaluates the double integrals using the Gaussian
quadrature rule with n points. The evaluated values stored in arguments are as

following
AREA = [[ F(X, Y) dYdx
XBARS = | [ XF(X, Y) dYdx
YBARS = /[ YF(X, Y) dYdX
ZBARS = [ [ b-x®- vP | Y7 B, v avax
cixys = [/ [1 -x%- Yﬁ] 2Y R, Y) dYdxX
cryzs = [[ x? p(x, Y) dydx

Gizxs = [[ Y* F(X, Y) aYdx
The function F(X, Y) is given in the FUNCTION subprogram.

The main program first reads in the % zeros and the % wieghts of the
Gaussian quadrature according to FORMAT (4F20.0). Then it reads in the num-
ber of sets of values P(= g—) and Q(= %), followed by the values of P and Q with
FORMAT (8F10.0). Each data card contains a set of values a, 8 and v, as well
as a control number (NC) which designates the group to which the set belongs.
The group numbers (NC) are listed on page 16. Further an (SL) value is read in
for groups 2, 3, and 4 on which two regions of integration are calculated. The
individual values of (SL), for NC=3 for example, represent the point at which
the plane 2 =% . the surface of Eq. (2. 3) and x-z plane intersect. In addition to
the (SL) value, there is an (SLT) value to be read in for group NC=1, which in-
volves three regions of integration. The (SLT) value is corresponding to Y,y
in Fig. 4. which should be chosen greater than ¥y S0 that three pieces can be

cut as shown in Fig. 4.
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82
83

101

10

PROGRAM FOR TABLE |

CALL FTRAP

DIMENSION X{32), Y(32), WI(32), PV(20), QV(20)
COMMON ALPHA, BETA, GAMMA, P, Q

READ INPUT TAPE 7Tyly (XU{E)yTI=1,32),(WI(I),1=1,32)
FORMAT (4F20.10)

DO 2 K=1,32

Y{(K) = X(K)

READ INPUT TAPE 7,3, NPQ

FORMAT (1IS)

READ INPUT TAPE 754, (PV(I), QV(I), I=1,NPQ)

FORMAT (8F10.0)

t =0

READ INPUT TAPE 7,5, ALPHA. BRETA, GAMMA, NC, SL, SLT
FORMAT (3F5.0,110,2F10.0)

I =L + 1

<0 TO ( 81, 83, 83, B2 )y L
WRITE OUTPUT TAPE 6, 6
FORMAT ( 1H1 )

GO TO 101

L =0

WRITE OUTPUT TAPE 6, 7
FORMAT (1H )

D0 200 I=1,NPQ

P = PVI(I)

Q = Qvil)

AREAXY = 0.0

AREAYZ = 0.0

AREAZX = 0.0

XBXY = 0.0

XBYZ = 0.0

XBZX = 0.0

YBXY = 0.0

YBYZ = 0.0

YBZX = 0.0

IBXY = 0.0

Z8YZ = 0.0

IBIX = 0.0

GIXYXY = 0.0

GIXYYZ = 0.0

GIXYZX = 0.0

GIYZXY = 0.0

GIYZYZ = 0.0

GIYZZX = V.0

GIZXXY = 0.0

GIZXYLZ = Ca.0

GIZXZX = 0.0

GO TO (10, 20, 30, 40, 50, 60y 70y 20)y NC
NC = 1

INTEGRATE WITH RESPECT TO YX
FXY

CALL DUBINT (FXYsWI,XyYyALPHA,BETAyGAMMA,2,0,SLy1lasSLTy
1 AREA, XBARS,YBARS,ZBARS,,GIXYS,GIY2S,GIZXS)

AREAXY=P#AREA

XBXY=P#XBARS

YBXY=P#YBARS

ZBXY=P#2BARS

GIXYXY=P#Q=Q#GIXYS

GIYIXY=P#GIYZS

GIZXXY=P»P2P#GIZXS

B = (le—(SLe#ALPHA))»#(1./BETA)

INTEGRATE WITH RESPECT TO ZY

FYZ

CALL DUBINT (FYZyWIyXyYBETAyGAMMA,ALPHA,29y09By1a9sSL,
1 AREA,XBARSyYBARSyZBARSGIXYS,GIYZS,GIZXS)

3DSHECOL
3DSHE002
3DSHECO3
3DSHEDO04
3DSHEQOS
3DSHEOO6
3DSHEOO7
3DSHE08
3DSHEGO9
3DSHEOLO
3DSHEOL1
3D0SHEQL2
3DSHEOL3
3DSHECL4
3DSHEOLS
3DSHLO16
3DSHECL7Y
3DSHECLS
3DSHECLY
3DSHE0Z0
3DSHEO21
3DSHEO22
3DSHED23
3DSHEC24
3DSHED2S
30SHEC26
3DSHEC27
30SHED28
3DSHE029
3DSHE030
3DSHEO31
3DSHEG32
3DSHE033
3DSHCO034
3DSHE035
3DSHED36
3DSHEQ37
3DSHEO38
3DSHEO39
3DSHEQ40
3DSHEO41
3DSHED42
3DSHED43
3DSHEC44
3DSHEQ4S
3DSHEO46
30SHEQ4T
3DSHEC48
3DSHEC49
3DSHEDSO
3IDSHEOS1
3DSHED52
3DSHEOS3
3DSHEOS54
3DSHEDSS
3DSHEODS6
3DSHEOS7
3DSHEO58
3DSHE059
3DSHE060
30SHEO61
3DSHEC62
3DS8E063
3DSHEOG64
3DSHEO65



20

30

1

1

L

1

1

1

AREAYZ=P=CoAREA

XBYZ=P#Q#ZBARS

YBYZ=P»Q#XBARS

IBYZ=PeQeYBARS

GIXYYZ=PaQuQuQesGIZXS

GIYZIYZ= P#QeGIXYS

GIZIXYI=PuPePu(uGIYZS

INTEGRATE WITH RESPECT TO 2X

FXZ

CALL DBUBINT (FXZoyWIyXyYsALPHA,GAMMABETAy1409SLylesSLT,
AREA s XBARS YBARS , 2BARS,GIXYS¢GIYZS,Gl2XS)

AREAZX=Q®ARCA

XBZX=Q#XBARS

YBZX=Q#IBARS

LRZX=(=*YBARS

GIXYZX=QuQueQuGIZXS

GIYZZIX=QeGIYZS

GIZXZX=PeP#QuGIXYS

GO TQ 150

NC = 2
INTEGRATE WITH RESPECT TOD 2V
FYZ

CALL DUBINT (FYZ,WI¢XsY,BETAyGAMMA,ALPHA,3, 0.0, SL,0,0,

AREA 3 XBARSy YBARS y ZBARS y GIXYS,GIYZSsGIZXS)
AREAYZ = P=*Q#AREA
XBYZ = P=Q#IBARS
YBYZ = P#Q#XBARS
ZBYZ = P«QaYBARS
GIXYYZ = P=Q=QeQ#GIZXS
GIYZYZ = P#QeGIXYS
GIZXYZ = PepxP=QaGIYZS
CALL DUBINT (FYZsWIoXyYBETA,GAMMA, ALPHA,3,SL,1.0,1.0,0,
AREA+XBARS,YBARS ,ZBARSsGIXYS+GIYZS,GIZXS)
AREAYZ = AREAYZ + P=Q#AREA

XBYL = XBYZ + P=Q«2BARS
YBYZ = YBYZ + P=QuxBARS
IBYZ = IBYZ + P#QeYBARS

GIXYYZ = GIXYYZ + P#QuQ=Q»GIZXS
GIYZYZ GIYZYZ + P#Q=GIXYS
GIZXYZ = GIZXYZ + P=P=PaQwGIYZS
;N;EGRATE WITH RESPECT 70 ZIX
X
CALL DUBINT (FXZ»WI¢XsYsALPHA,GAMMA,BETA,3, 0.0, “L,+0,0,
AREA, XBARS,YBARS,ZBARS ;GIXYSsGIYZSsGIZXS)
AREAZX = Q®AREA
XBIX = Q#XBARS
YBZX = Q#ZBARS
ZBZX = Q#YBARS
= QeC*Q#GIZXS
GIYZZIX = Q#C1YIS
GIZXZX = P#PpaQeGIXYS
CALL DUBINT (FXZsWIsX,Y,ALPHA,GAMMA,BETA,3,SL+1.041.0,0,
ARCA XBARS,YBARS, ZBARSyGIXYS,GIYZS,GIZXS)
AREAZX = AREAIX + Q#AREA
XBZX XBZIX + Q#*XBARS
Yszx YBZX + Q#ZBARS
82X IBZX + Q#»YRARS
GIXYZX = GIXYZIX + Q#Q=Q»GIZXS
GIYZIX = GIYZIX + Q#GIYZIS
GIZXZX = GIZXZIX + PaPsQ#GIXYS
GO 70 150

NC = 3

INTEGRATE WITH RESPECT TO YX

FXY

CALL DUBINT (FXY Wl Xy Y,ALPHA,RLTA,GAMMA,3,0+S5SL,0+0,
AREA, XBARS,YBARS,ZBARS ,GIXYSyGIYZSs»GIZXS)

3DSHFO66
3DSHEV67
3DSHEC68
3DSHEO69
3DSHEO70
3DSHEOCT!L
3DSHEO /72
3DSHEOT73
3DSHEO 74
3DSHEOQO75
3DSHEO76
3DSHEO7?7
3DSHEO78
3DSHEQT79
3DSHEO80
3DSHEOS81
3DSHEO82
3DSHEQS83
3DSHEO84
3DSHEOHYS5
3DSHEOHB6
3DSHE087
3DSHEOQS88
3DSHEQ89
3DSHEQ90
3DSHEO91
3DSHEO092
30SHEC93
30SHEQ94
3DSHEQ95
3DSHEQ96
3DSHEQ97
3DSHE(C98
3DSHE099
3DSHE100
3DSKELOL
3DSHEL102
30SHEL103
30SHE104
3DSHELOGS
3DSHEL1O06
3DSHELO7
3DSHE1O08
3DSHEL109
3DSHELLO0
3DSHELLL
3DSHEL12
3DSHELL13
3DSHEL14
3D0SHC115
3DSHELll6
3DSHELL7
3DSHELLS
3DSHELl9
3DSHEL20
3DSHE121
3DSHE122
3DSHEL23
3DSHEL 24
30SHEL2S
30SHE126
30SHEL27
3DSHE128
3DSHELZ29
3DSHEL30
3DSHEL 31
3DSHELl 32
3DSHEL33

o7



40

AREAXY = P#AREA

XBXY = P#XBARS
YBXY = P#YBARS
IBXY = P#ZIBARS

GIXYXY = P#QuQ»GIXYS

GIYZXY = P#GIYZIS

GIZXXY = PxP#PeGIZIXS

CALL DUBINT {FXYsWI,XyYsALPHA,BETA,GAMMA,3,SLs1.05,1.0+0,
1 AREA+ XBAR S, YBARS s ZBARSGIXYSsGIYZS,GIZXS)

AREAXY = ARCAXY + Pw»AREA

XBXY = XBXY + P=XBARS

YBXY = YBXY + P#YBARS

ZBXY IBXY + P«ZBARS

GIXYXY = GIXYXY + P#Q=Q«GIXYS
GIYZXY = GIYZXY + P#GIYZS
GIZXXY = GIZXXY + P#P#P#GIZXS

INTEGRATE WITH RESPECT TO Y2

FLY

CALL DUBINT (FZY,WIlsXyY,GAMMA,BETA,ALPHA,3, 0.0 ,°L,0,0,
1 AREA, XBARS s YBARS s ZBARS ,GIXYSsGIYZSsGIZXS)

AREAYZ = P=Q#AREA

XBYZ = P#Q#IBARS

YBYZ = P*Q#YBARS

ZBYZ = P«Q#XBARS

GIXYYZ PeQ2QnQeGIYZS

GIYZYZ P*Q#GIXYS

GIZXYZ. = P#PxP%Q#GIZXS

CALL DUBINT (FZY WI)X9YyGAMMA,BETA,ALPHA,3yS5Ly1.0+1.0,0,
1 AREA,XBARS, YBARS,ZBARS,GIXYS,GIYZS,GIZXS)

AREAYZ = AREAYZ + P#Q=AREA

XBYZ = XBYZ + P=Q#ZBARS
YBYZ = YBYZ + PsQaYBARS
IBYZ = ZBYZ + P=Q»XBARS

GIXYYZ = GIXYYZ + P*Q»QuQ#GIYZS
GIYZYZ = GIYZYZ + P#QeGIXYS

GIZXYZ = GIZXYZ + P#PxPxQeGIZXS
G0 TO 150

NC = 4

INTEGRATE WITH RESPECT TO X2Z

FIX

CALL DUBINT (FZXsWIyXsYsGAMMA,ALPHA,BETA,3,0,S5L,0,0,
1 AREA  XBARS ¢ YBARSyZBARSyGIXYS,yGIYZSyGIZXS)

AREAZX = Q#AREtA

XBZX = Q#YBARS

YBZX = Q#ZBARS

ZBIX = Q=»XBARS

GIXYZX = Q#Q»QeGIYZS

GIYZIX QeG [ZXS

GIZXIX = P#P=QeGIXYS

CALL DUBINT (FZXsWIsXyYGAMMA,ALPHA,BETA,3,5L,+1.0+1.0,0,
1 AREA,XBARS,YBARS,ZBARS,GIXYS,GlYZS,GIZXS)

AREAZX = AREAZX + Q#AREA

XBZX = XBZX + Q#YBARS

YBIX = YB87X + QsZBARS

IBIX = IBIX + Q=XBARS

GIXYZX GIXYZX + QsQ#QsGIYZS

GIYZZX GIYZZX + Q#GIZXS

GIZIXZX = GIZXIX + P»P=Q«GIXYS

INTEGRATE WITH RESPCCT TO XY

FYX

CALL DUBINT (FYXsWIyX,Y4sBETAyALPHA,GAMMA,3,0,SL+0+0,
1 AREA XBARS » YBARS ¢ ZBARS yGIXYSyGIYZS,GIZXS)

AREAXY = P=AREA

XBXY P#YBARS

YBXY P#XBARS

IBXY = P#ZBARS

GIXYXY = PaQ=Q#GIXYS

GIYIXY = P#GIZXS

GIZIXXY=P»PaPaGIYZS

CALL DUBINT (FYX,WIoX,YyBETA,ALPHA,GAMMA,3,5L,1.0,1.0,0,
1 AREA . XBARSyYBARS s ZBARS ,GIXYS,GIYZS,GIZXS)

3DSHE134
3DSHE135
3DSHEL36
3DSHEL37
30SHE138
3DSHEL39
3DSHE140
3DSHEL4]
3DSHE142
3DSHE143
3DSHE144
3DSHEL4S
3DSHEL46
3DSHE147
30SHE148
30SHEL49
3DSHEL50
3DSHELS1
3DSHEL52
3DSHEL53
3DSHEL54
3DSHE155
3DSHELS6
3DSHE157
3DSHEL58
3DSHEL59
3DSHEL60
30SHEL61
3DSHE162
3DSHEL63
3DSHE164
3DSHEL65
3DSHEL66
3DSHE167
3DSHEL68
3DSHEL69
3DSHE170
30SHELT71
30SHE172
3DSHEL73
3DSHEL 74
3DSHELTS
3DSHEL176
3DSHEL77
3DSHEL78
30SHELTY
30SHE180
3DSHE181
3DSHEL82
3DSHE183
3DSHE184
3DSHE185
3DSHE186
3DSHE187
3DSHE188
3DSHE189
3DSHE 190
IDSHEL91
3DSHE192
30SHEL93
30SHE194
30SHE195
3DSHEL96
3DSHEL97
3DSHE198
3DSHEL99
3DSHE200
3DSHE201
3DSHE202
3DSH5203
3DSHE204
3DSHE205



AREAXY = AREAXY + P#AREA 3DSHE206

XBXY = XBXY + P»YBARS 3DSHE207
YBXY = YBXY + P#*XBARS 3DSHE208
ZBXY = ZBXY + P#2BARS 3DSHE209
GIXYXY = GIXYXY + P#QeQwGIXYS 3DSHE210
GIYZIXY = GIYIXY + P«GIZXS 3DSHE211
GIZXXY = GIZXXY + PaPaPaGIYIS 3DSHE212
GO TO 150 3DSHE213
3DSHE?214

50 NC = 5 3DSHEZ1S
INTEGRATE WITH RESPECT TO YX 3DSHE216
FXY 3DSHE217
CALL DUBINT (FXYoWIsXyY)ALPHA4BETAyGAMMA2,041.0,1.040, 3DSHFZ218
1§ AREA , XBARS»YBARSyZBARS,,GIXYS,GI1YZSsGIZXS) 3DSHE219
AREAXY=P#ARE A 3DSHEZ220
XBXY=P=XBARS 3DSHE221
YBXY=P#YBARS 3DSHEZ222
1BXY=P#ZBARS 3DSHE223
GIXYXY=P#QuQ#GIXYS 3DSHE?224
GIYZXY=P&GIYZS 3DSHEZ225
GIZXXY=P#PsP%GIZXS 3DSHE226
GO TO 150 3DSHE227
3DSHEZ228

60 NC = 6 3DSHE229
INTEGRATE WITH RESPECT TO XZ 3DSHE230
FIX 3DSHEZ231
CALL DUBINT (FZXyWIyXsYoGAMMA,ALPHA,BETA,240s1.0+1.0,0, 3DSHE232
1 AREA s XBARS ¢ YBARS ¢ ZBARSyGIXYS,sGIYZS,GIZXS) 3DSHEZ233
AREAZX=Q#AREA 3DSHEZ234
XBZX=Q#YBARS 3DSHE235
YBZIX=Q#*ZBARS 3DSHE236
ZB8ZX=Q#XBARS 3DSHE237
GIXYZX=Q=QuQ#GIYZS 3DSHEZ? 38
GIYZZIX=Q#GIZXS 3DSHEZ239
GIZXIX=P#PaQaG]IXYS 3DSHE240
GO 7O 150 3DSHEZ241
3DSHEZ242

70 NC = 7 3DSHEZ243
INTEGRATE WITH RESPECT TO ZY 3DSHEZ244
FYZ 3DSHE245
CALL DUBINT (FYZyWI XY BETA,GAMMALZALPHA,2+0,1.0,1.0,0, 3DSHEZ246
1 AREA s XBARS) YBARSyZBARS,GIXYS,GIYZ2S,GIZXS) 3DSHE247
AREAYZ=P*QesAREA 3DSHEZ248
XBYI=P#Q®»ZBARS 3DSHE249
YBYZ=P#Q#XBARS 3DSHEZ250
IBYZ=P%Q®YBARS 30SHEZ251
GIXYYZ=P#+Q#Q=Q#GIZXS 3DSHE252
GIYZYZ= PeQuGIXYS 3D0SHEZ253
GIZXYZ=P=PeP =QuGIYZS 3DSHE254
GO TO 150 3DSHE25%
3DSHE?S6

150 AREAT=AREAXY+AREAYZ+AREAZX 3D0SHEZ57
XBAR = (XBXY+XBYZ+XRZX)/AREAT 3DSHE258
YBAR= (YBXY+YBYZ+YBZX) /AREAT 3DSHEZ259
IBAR= (ZBXY+ZBYZ+ZIBZX) /AREAT 3DSHE260
GIXY= GIXYXY+ GIXYYZ+ GIXYZX 3DSHE261
G1YZ= GIYZXY+ GIYZYZ+ GIYZZX 3DSHE262
GI2X= GIZXXY+ GIZXYZ+ GIZXZX 3DSHER63
GIX = GIXY+GIZX 3DSHE264
GIY = GIYZ+GIXY 3DSHEZ265
GIZ = GIYZ+GIZX 3DSHE266
WRITE OUTPUT TAPE 64199,P,Q,AREAT s XUAR,YBAR ¢ ZBARy"IX,G1Y,GIZ, 3DSHE267
1 ALPHA,BETA,GAMMA 30SHLC268
199 FORMAT (3H 92F5.231 Xy TELO0459 15X 3F6.2) 3DSHEZ269
200 CONTINUE 3DSHE270
GO TO 100 3DSHE271

END 3DSHE2172



k

60

101

200
100
201
102
103
104

105

1

SUBROUTINE DUBINT (AAAA, WI, X, Y, ALPHA, BETA, GAMMA,M,R,S,Z1C,
22, AREA, XBARS,s YBARS, ZBARS, GIXYS,GIYZS,GIZYS)

DIMENSION Xx{32), Y(32), WI(32)

AREA1=0.0

XBAR1=0.0

YBAR1=0.0

ZBAR1=0.0

G1XY1=0.0

GIYZ1=0.0

GIZX1=0.0

DO 7 I=1,32

AREAU=0.0

AREAV=0.0

SXAU=0.0

SXAV=0.0

SX2AU=0.0

SX2AV=0.0

SYAU=0.0

SYAV=0.0

SY2AU=0.0

SY2AV=0.0

SZAU=0.0

SZAV=0.0

SZ2AU=0.0

SI2AV=0.0

C3=0.5%(5-R)

C4=0.5#(S+R)

UI=C3=X(1) +C4

VI==C3#X () +(4

IF (Z1C-1.0) 200,101,101

CuU=0.0

Lv=0.0

GO TO 102

G0 70 (100, 100, 201), M
CU={1.0-{Z1C#*GAMMA) - (Ul ##ALPHA))#u{]1./BETA)
CV={1.0-(ZIC*#GAMMA)—(VIs®ALPHA))#»(1./BETA}
GO 70 102
CU=(1.0-(UIx 2 ALPHA) - {UI*=GAMMA) Jex(1./BETA)
CV=(1.0-(VI##ALPHA)—(VI##GAMMA) Jx={]1./BETA)
GO TO (104, 103, 103), M
DU=(1.-(Z22%#GAMMA) - (Ul#«ALPHA))#%(1l./BETA)
DV=(1la—{(Z2#xGAMMA) = (V[ #2ALPHA) )u=({1./BETA)}

GO TO 105
bu= Z2
Dv= 172

Cl=0.5=(DU-CU)
C2=0.5#(0V-LV)
CCl= 0.5% (DU+CU)
CC2= 0.5% (DV+CV)
DO 8 J=1,32

YUP= ClsY(J}+ CC1
YUM= -Cl=Y(J)}+ CCl
YVP= C2#Y(J)}+ CC2
YVM= -C2=Y{J)+ CC2
FAl= AAAA{UI,YUP)
FA2= AAAA{UT ,YUM)
FA3= AAAA(VI,YVP)
FA4= AAAA(VI,YVM)
WFXYU= WI(J)# (FAL+FA2)
WFXYV= WI(J)# (FA3+FA4)
AREAU=AREAU+WFXYU
AREAV=AREAV+WFXYV
WXAU=WFXYU®RU [
WXAV=WFXYVay ]
WXZAU=WXAU*UI
WX2AV=WXAV#V]
SXAU=SXAU+WXAU
SXAV=SXAV+WXAV
SX2AU=SX2AU+WX2AU
SX2AV=5X2AV+HX2AV

3D5uUB0O1
3DsSUB002
3DsuBo03
3D5UB004
3DSUR0OS
3DSUBO06
3DsuUBOO7
3DsSuUB008
305UB009
3DsuBO1L0
30SUBO11
305uUB0O12
30SuUBO13
305UBO14
3DsSUBO15
3DsuBCl6
3DSUBOL7
3DSUBO18
3DSuUBOl9
3D5UB0O20
30SURO21
3DSUBO22
3D5UBO23
3DsuBo24
3DSURD2S
3D0s5uUBO26
apsueoz7
3DSuUB028
3DSUB28A
3DsuB288
3DSUB029
305UB030
3DSURO31
3DSUR31A
3DSuUB032
30SUBO33
3DSUB33A
3DSuB338
3DSUB33C
3DSUBQ34
305UB0O35
3DSuUBO36
3D5UBO37
3DSUBO38
30SURD39
3DSUBO40
3D0suBC4l
3DSUBO42
3DSUBG43
3DSURO44
305UB045
3DSUBC46
3DSURO4T
3DSUBOC48
3DSUBO49
3DSUBOS0
3D05UBO51
3DSUBO52
3DSUBOS3
30S5UBO54
3DSUBO55
3DSURO56
3DSUBOS7
3DSURO58
3DSUBOS9
3D5UB060
3D5UBO61
3DSuB062
3D5UBQ063
30S5UB064



WYAU=WI(J)#{ YUP#FAL+YUMSFA2)
WYAV=WI(J)Ie(YVP2FA3+YVMeFAL)
WY2AU=WI(J)® I YUP*YUP*#FAL+YUM#YUMSFA2)
WY2AV=WItJ)» (YVPRYVPRFA3+YVMeYVMRFASL)
SYAU=SYAU+WY AU

SYAV=SYAV+WY AV

SY2AU=SY2AU+WY2AU

SY2AV=SY2AV+WY2AV

ZUP=(1.0—- (Ul ««ALPHA)—-(YUP#»«BLCTA))sw(1.0/GAMMA)
ZUM={1,0~ (Ul w = ALPHA)~(YUM#2BETA)) %« {1.0/GAMMA)
ZVP=(1.0- (VI ##ALPHA)—-(YVP##BETA)})ws#(1.0/GAMMA)
IVM={1.0~ (VI ##ALPHA)~(YVM##BETA) ) #%x(1.0/GAMMA)
WZAU=WI{J)#( ZUP#FA1+7UMR®FA2)
WZAV=WI(J)%{ ZVP#FA3+ZVMeFAL)
WZ2AU=WI(J)n {ZUPRZUP%FALl+ZUM#ZUM=FA2)
WZ2AV=WIlJIn (ZVPRZVPRFA3+IVM#ZVM2FA4)
SZAU=SZAU+WZAU

SZAV=SZAV+WZAV

SZ2AU=SZ2AU+WZ2AU

SZ2AV=SZ2AV+WZ2AV

CONTINUE

WA=WI([}®(CL*AREAU+C2#AREAV ]
AREAL=AREAL+HA
WIXB=WI(I)#(C1*SXAU+C2#5XAV)
XBAR1=XBARL+WTXB

WYB=WI(I)#(C LeSYAU+C2#SYAV)
YBARI=YBARL+KHYR

WIB=WI1 (1)} #{C1#SZAU+C2#SZAV)
IBAR1=ZBAR1+WZ8B
WIXY=WI(I)#(C1luSX2AU+C2%SX2AV)
GIXYL=GIXYL+WIXY
WIYZ=WI(I)#{CL*SY2AU+C22SY2AV)
GIYZ1=GIY71+WIYZ
WIZX=WI(I)#{C1#SZ2AU+C2#S22AV)
GIZX1=GIZX1+WIZX

CONTINUE

AREA=C3%AREA1

XBARS =C3# XBAR1L

YBARS =C3# YBARIL

ZBARS =C3# ZBAR1

GIYZS =C3# GIXYl

GIZXS =L3= GIYZ1

GIXYS =C3= GIZX!

RETURN

END

FUNCTION FXY(X,Y)

COMMON ALPHA, BETA, GAMMA, P, Q
A= 1l.0-X%#ALPHA-Y#2BETA
B={1.0-GAMMA ) /GAMMA

AA=AwsB

C=Q#ALPHAxX=» (ALPHA-1.0)/GAMMA
CC=C=aA

CCC=CC»CC

D= (Q/P)#BETA=Y#*®(BETA-1,)/GAMMA
DD=L=AA

u00=DD=00

FXY=SQRT{1.0+CCC+DDD}

RETURN

END

30suB065
3DSURO6G
3D0SUBO67
3DSuUBO68
305UB069
3D05UBO70
30SUBOTL
3psuBO72
3DSUBO73
3DSUBG 74
3DSUBO75
3DsSuBO76
30SUBO77
3DSUBROT78
3psuBo79
3DSUROKO
3DpsuBosB1
3DsuUR082
3psuB083
305UBO84
3DSUBCES
30SURCE6
3DSUROB?
30SUBOBS
3DSUBOBY
30suUBU90
305uUBQ91L
3IDSURGY2
3DSuBC93
3DsUBQ94
3DSUBO9S
3DSUROYS
30SUB0O97
305UB098
3DSUB099
3psusloo
30s5uUBlO1
3psuBlo02
3DsuB103
3D5UB104
3apsuBlosS
3psuUB106
30SUBlO7
3D0SuUB1O8
305UB109

FXYCOL
FXY002
FXYGO03
FXY004
FXYC0S
FXYCO06
FXYOO07
FXYG08
FXY009
FXYO10
FXYOll
FXYQ1l2
FXYO13
FXYOl4
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FUNCTION FYZ(Y,2)

COMMON ALPHA, BETA, GAMMA, P, Q
A= 1.0-Y##BECTA-Z#%GAMMA

B= (1.0-ALPHA)/ALPHA

AA=AxsB

C= (BETA/P) =Y=»=(BETA-1.) /ALPHA
CC=C=AA

CCC=CC=CC

D= (GAMMA/Q) =Z»s{GAMMA-1.)/ ALPHA
DD=D#AA

DDD=DD+DD

FYZ=SQRT({1.C+CCC+DDD)

RETURN

END

FUNCTION FZX (Z,X)

COMMON ALPHA, BETA, GAMMA, P, Q
A= 1.0-X##ALPHA-Z=#GAMMA

B= (1.0-BETA)/ BETA

AA=A=4B

C= P®=ALPHA#X®#= (AL PHA-1.) /BETA
CC=C=AA

CCC=CC=CC

D= (P/Q)* GAMMA#Zx#(GAMMA-1.) /BETA
DD=D=AA

DDD=DD*DD

FZIX=SQRT(1.0+CCC+DDD)

RETURN

END

FUNCTION FYX (Y,X)

COMMON ALPHA, BETA, GAMMA, P, Q
A= 1.0-X##AL PHA-Y==B8ETA
B=(1.0-GAMMA) /GAMMA

AA=Ax=B
C=Q#ALPHA#X#»{ALPHA~1.0)/GAMMA
CC=C*AA

ccc=CC=CC

D= (Q/P)»BETA»Y##{BETA-1.)/GAMMA
DD=D#*AA

DOD=DO+*DD

FYX=SQRT(1.0+CCC+DDD)

RETURN

END

FUNCTION FXZ {(XyZ)

COMMON ALPHA, BETA, GAMMA, P, Q
A= 1.0-X##ALPHA-Z»*GAMMA

B= (1.0-BETA)/ BETA

AA=Aw=B

C= P#ALPHAexs=(ALPHA-1.) /BCTA
CC=C*AA

CCC=CC#*CC

D= (P/Q)* GAMMAsZw=»{GAMMA—1.) /BETA
DD=D#*AA

0DD=DD#D0

FXZ=SQRT{1.0+CCC+DDD)

RETURN

END

FUNCTION F7Y (Z,Y)

COMMON ALPHA, BETA, GAMMA, P, Q
A= 1.0-YueBETA-ZwaGAMMA

B= (1.0-ALPHA}/ALPHA

AA=AxsB

C= (BETA/P) #Y==*(BETA-1l.) /ALPHA
CC=C#AA

CCC=CC=CC

D= (GAMMA/Q) #Z=»»(GAMMA—1.)/ ALPHA
DD=D=AA

DDD=DDO*DD

FZY=SQRT(1.0+CCC+DDD)

RETURN

END

FYZQ0O01
FYZ002
FYZ003
FYZ004
FYZ00S
FYZ0O06
FYzo07
FYz008
FYZ009
FYZ010
FYZOll
Fyzol2
FYZO13
FYZIO14

FZX001
FIX002
FZX003
FZIX004
FZX005
FZIX006
FZXCO7
FZx008
FZXC09
FZX010
FZIXCL1
FZXx0l2
FIXC13
FIX014

FYX001
FYX002
FYX003
FYX004
FYXCGOS
FYX006
FYX007
FYXG08
FYX009
FYX010
FYXoll
FYX012
FYXC13
FYX01l4

FXZ001
FXZ1002
FXZ003
FXZ2004
FXZC05
FXZCO6
FXZ0O07
FXZ008
FXZ009
FXICL0
FXZOLl1
FXZC1l2
FXZ013
FXZIO14

FZYOoO1l
FZY002
FzyYoo3
FZYCO4
FZY005
FIYCO06
FZYCO7
FZYO008
FLYCQO9
FZYQlO
FZIYOlL1
F1Y012
FZYQ13
FZYOl4
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